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1. IllSOSIFOflOM 
Wit&omt atteaptiag s dafiaitlea ot 
t^ri it ^ statsi ttet it 4diilS| al®»g' witli 0%hm tMags.^ 
witli ^ pmrnsnm o@eii»iag in lii^ iag' tisiws# fJte ©oa* 
pXt,i:t'l|' of ttoi ii tpprooi^tet if oa# #oiisiii®i?s tli# 
OT®s 0«poiisis aa4 pr©@t«s@» fMat aap# IsfoJlvtd* fli® 
t&mex &m o.t^m Iwg® orgaal« aoletial##. of witoowa a©l#©a-
seastitmticsai th# geatmllf • pr©§®#.aiiig iatyi* 
©at@'^^r«aeti©a. m^^aalw a»® ii®t rtt «l#asrlf aad«^ 
s"l®oi.» 
A eoamoa featw# ©f %l©©ii«iii@ai la tbat tliesr 
am mz^imXiy m'ntmll&i prm-m^ms* ilae# ©a i^aei ttoa-
s®3l^:S ar® aa#^cfflL©l»«l®s aM. ,siB««. wt4«lj ia 
tii@.it at'tioa. It Is m0t tbmt a mtlieaatieal fom* 
alati©m of a tli®©iy ef «E2ya® a©tloa Ms aot btea 
ae©e«pliA:«i# 
fli® 0ss|i»s-s mm iooordAag t© tli« 
mpo» wki#& •fe&sr «an ast* «ay-fe©liy€s&:s#e aa?#, 
®mm^s mpmbX& &f mtim aatMliftMtts-* Sl,»© '*<&# €ls» 
QorBSff #f mil- asiriase la MS3.| amsfoas. wteto-ydf&itts differ* 
im ia tiisii? smtetraf® spmitiMWt tiielf 
a©ti of aeti#®!- ®te«, M&m Mm retorted. • Ummmk as 
asts ««»«©!?»€ witii t&® ^ytroljals #f stai?eli|- aM ay© 
irii@ly tistiflbiitei i» piattt s,si miml j*t«rial»p tli®r Mair« 
t 
profe&telf' boen sttiAitA mom %km tfp## T&»a® 
stmtl#® hmm gj^-owa tkat ##asist g®ir«i?al typm of 
0Mmmm of whicii mnA m&mmma m^Mse 
©spits#: 
M was isa^f©®'© of tltg# imwrntigMom to th© 
a«ftoai» mmm m Iw mat fcigil meMmMr 
tk» M^Um @f slplta md 
h@t&. am^Mme 1# is^Tsrstll® HM®!? a^aal. ei3r®aast®ii©®«,^ 
©f ffi&n^gaaa. «y3.ai# is ytmillr i«irerailjlft*, 
gtadis# oa til# ©tttiiiiieia la m^^aaa^s taif-Xa«® s®a#tt©ii«. 
'wtr# ®3.s© •tiaisi?S&k#a.« 
for tli«s.© et knmm 00mtitmtlom nm 
m.m% d«s4»W«# la t&ls Msptei* tto Xlmmm 
lisptasafttorM® e^sstsHlug, ©f mmm glmom »si€a«s ,|©iii#i 
tte@iigli alpiia i»4 ltii3cai®i fe&i ^t©a &08% VLmtulm Mrn^Xm^xm 
tli« trystallia® a«gMtati» protect of s^:r®kt amt 
a®!-!,©##! tM liaear etmp^Mat ef stai?«&, %kong^ smM* 
wkm l»t®]rog,#aeo'us, fefl¥© alt# %#«» wlmafel# tm 
statyiag tli«s# f®-®©."!!©!®. 
Til® ia^estigatiOBS' ia tels tisjierfeati#® toT® 
hmn ooa€met«4 ml%k p«ified asyla®® ©a 0arl»k|'d,»t'0s 
©f to«iwa ionstitiitioa, fhmf &&•« %«ta 4i^©ct©€ tomm&e {!) 
©Imeiialsioft of tm ,»'«liaaisa« of nm^sm mtloUf (M) 0©a«lS-
0»tloa of la reastloas ®f gaa.ag.mg wmyMmp «ui4 
13) tmatkitatlw ±m%&xpw@'m%im ©f rn&zm^ aetlam* 
s 
11# mflM Gf mWiXMMf 
1» St'ar«j| 01ig,©asee,Marit®i 
M. ^%a.mh i» 4«^fi.ii«d hy L&wimB (§X) aa a 
hm&g^M&m glm-me Qt tefiait® teaititu* 
tim «#atal»iag &wlf Hios® tj^-s ©f ll3^»g®« aermily foaai 
ia stareli. Bm^h #»i>©«ia4s aey M fmm ©itliftif Ksyl^s© 
m aiaf|.©|»0-|im| %Mf  ©f lia®ei»-|, teaa©l»#t ©if 
ayuli® ©r «ar '©^aMmtlon | th»y may ©©a-
taia aliiia 1»4 m fil#a l-»i lialegss ©3? feotlif ia sJh,©rt> t&si-
iaeXai® &.&f 8lm^& mol®oiilat sf«ei®s ef mmmk&tam m 
glmmm -oolyrmrs* . 
fM '©f a ©iig®sat@tefii# is aeacwpaaidt 
W €iff£©iiXti#s f@*g» a©a-«^yslttlllmMlil;|' of %m Q&m^ 
p©ttata|. »s-#«f®.0ifl©,i%' ©f pir«#ifitaliiig a-g«tS| ©t©*;) aat 
tea hmn a#©0»pli®j|.©i only ia a few iastaatdg. 
®i® S#li'aieaiiig®3f d@xtrins »f»8©iil;iai &% ifast tlir#® 
®#lQoular sp««i©s * alpfea,. ami gasma isxtyiM', 
m& a aotalil®^ sxeeptlofi# f&f«t m&w^mAs as*® eyoll#, aoa» 
l.#xtri»8 • f@»#i fey tfe@ sftlea ©f m.mm&& mfl^m 
•m flta»li m staroh-lik® oompotiMs. mm ^ s«pa.i*a%«A 
rtaiily fs-i* erude stareh digest# .betmtis# ttoty mm iaaeiiilii# 
®i?ystalliii0 •e«il«»8 wil^ assy or®aai# »m&k at 
^di»ea3Pb@»® or Ii,ydr©eayfe6as« Hii d«3:tria»|. 
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Xm$,& -SiMetly to tm iimaif siaila l^f,#: tfe# 
iiasaf mm»mQkmM® mi mtmme&hmMm may b« #litoia«i 
a»€ gaMaa @«.f©aats.* 
mmlma. %m wmpmt m tJi# pr#pa»%i®s ef «r.lo»» 
stf®?s3. worfe#w «iaiait %k&% %k®f kaA sm®©©«i®a ia 
p»fa. i^ag ,?»«• ellg#aa©0liaritts« 
E@i©tisl. ft®) s »ayjsteXlta«» ©btaia«4 
ly patt#jp®ati@ a^lasit tigeattoa ef *»® 
I?«@«at3lr (®®# S?) s :sia4,tor pt©eM*iir®f aaA 
*s aot alii# oltaia H« 
©lalffi t© tofe- -^fparsd IsJ^® lismtateterid© 1b a 
mm bat ©My im m •moT-ph©m stat#. slw« asitkaj? %h® a®* 
tiom. ©f pase««mtitt ^las# m BtASQk is um toi® 
sieotooi tmMom&tlm prooedur# i% is. q.^eatioa-
att® tir^payatiea *® li'0»©g«»©m8# 
smBQ mat Xl.«aea (i4| d«s«ifes.-t a trfstallia® 
sa«0Mi?iA® is©Jlat©i fwm m &fiif©lysst® of ^aes-fati# aarlas®-
9S^ftteo«Byl#s« t4g®st«. w©*«i e©tti€ not M T#3?ifi«t ia 
tkis iatoat©^ (78), 
ytfJistSt tiie first |»i*#fara-W.oB &f fnit# part lime,'^ 
QlXgmmmmM9 was tlta% «b%aiiii€ %f wmts&mMm 
aM. fyl®4j?i<sk |B©|» After tk® a&tliyla'teioa ©f aetiyXatft 
st&r®:b, tjfety 4.s©lat»€ a twiB&mh&TMm tetra-
sseeliaMii^ hf #f r«seti©a aixtmw at 
p»»smy#, fh«.s« f»i»:3?a%ioag wi» ia mXl Mte,lib©®t 
8 
simc® a© ssMsfais.twi' aetMM ©f ^wi^-febylatiea i# 
avsilafel® tts'@,3rtiis#s» ^© i^il.4 fe®. 
la. thm period follwiag. tk© woifk, aaotker' 
•©.ligosa-tsterits, aayl#tfi«« , has fe«#a'pr®-. 
pajrti la pist f©3?a# fii.l# ©ompouaS was 8t»iiltsa®.©m,s-
If fmm tm laHoraUoriei* ^ li.* C36j ©f) is©-
lat«i %M %wiB&mhmMm fr«». .aa ©asymi#: ^lgm% 'Ot star A. 
f&® trisaoofaarl't# a©©t.at® ma- im §j:y.stall.ili« foa 
bttt tilt 't3?lsa«elia3eit« esif ta aa ^m^hous 8ta%.«» 
Wsm&h .fttti co-m^kmrn C24| tew i>r«far«i ssyiotidosi ^ a 
»03?® 4i»®t a#tli04» Mflo&sirt&eait a ©f k&^m 0©»* 
stlttttiott ia ©oafertei., to mold.®tt3Lt ©f -aajistrios© .ami ti»© 
«f »alt#s® toy tli# a«tioa of h^%m wi-las#. fli# 
t3eiaa.©.®liajriif ia otetaia®.^ a» a ©a .alftJiO'i fmetiena* 
ti.«»a df %h9- .jeesaltiag aixtor®. 
0tfeet' watioa #f •©ligosaes.Maridet Mmm %& 'ted ioisEtttres 
is aads toy {S4.^, iS,.. fi'| .,. ia witfe 
mtlQM- alftift %p«i. «m5^®Si ^ l^ , i^a«..p »et#t ana Hix:€Wft 
•{§t| f»§ti?>*ti©m 0f S6M s.imw' m& W 
mskmm Qmi (91) aetiTatioa ©f p&©«ptey3.a.a.« 
liw wti^l gimsos©. psl^srs-.. ff©s©lati«a of 
ffilxtws Bimilm to ©nss fey ftl>s«3rptl&a a»l|-»ii 
|ft| ma4 hf eliy«atog»p^ fse) tei &«», a©«««i3l.isked.. 
A® iselatioa aat 0ka»e.t©i»i2a'tl©a •of fcli© iadiviaiial 
«s©a,po!iai.s was not .Gtteffipt0.t.« 
f 
' C3?ystalli,aif ©Xig©sa©«liar:i4®s ia tto aajlotexteia rang® 
i.m -20 .gitte.as# maiMm p«r iiolt#al@| tef© h»m reported ia 
til© ©ajrljr iife#mtws %f l^geli CfO) mA fey sr©wa «ai Morj?ts 
ill)* fM®s« ©omp^aai® mm ©.l}tai»eft 1»y &m aetioa of 
d«ii almer'al, a@ii m gwaala,3? iJLtli©mgli tb® authors 
elaljssd tte.1 tiieir #cmp<3'tt«i« w®m hm&^i&mQmp %Mm is 
littl® issttfet t'liat i» attaalltf itai-lodezteia pr«pe»» 
tiom# wmm also aixfe«3e«-,s • aeapemnda siaito't© aagri®4®a^ti'ia 
%y 'MhX&^rnoU.mm&.m C l^ E®@Wl«» t49| • 
mmm #ls%aia#<l m #3?a@.tl«ati©a &t & .fallt-ary «2rlas® 
4ig#st ©f asn oa® mm&imm ttot m&* 
mt0.t f-f %im trfstallia© ttxtjpim wm 4st«jsiiii@4 W 
^«itt©iag aetiiois and fftaai t© m glmm9 3*#sidtt@it 
mmt- flew E®#M.#r*s o©ai»eatt©a %kA% ttos# pyefsapfttieai ar« 
liim#gea«©tts wit& e©iwld®3psM#-.it«ft5l0isa* 
B« ' Mao«i?ima 
Tfe® yepeyt ©f as eir^aiaa '^ ©iM©©t »oa^ 
yoamoiiig erFat'alliui. t®xU.|*ias »oa star©i^ m» ttet 'fey 
fllll^ w (sf|« l»t®y se^aril»g## (SS.J 8S) tioiat#A tki 
©r@asi«,» .laail3vy w&iohi mm Matuasifel# fm t&ii 
©ttiioa aad alptea asi testa dexteins m8ul%» 
in$ tsm its mtlm m Armlm ©f tiiis mmly work 
feas toftfa fi?s.piL»#d fey l©s»b®»g 
i 
I& tilt pe^i©a tQlXmrnlmg t&la sarXj work fro® about IflO 
t© if30.| »o stlialji#. H'orfe m ©rganiaa- m m tto 
tallla# iextrins ms Ss MSSSl# 2^-f6»ae« 0&®-ali 
l>« rn&m to tk© Tol.taiiiB©Ms a^rg^wsats mm kawa t® W 
ptmmtmdk W 'l^ tsgshtia SS| f©t^ aM toaea-
sawtoM® st»tt©tttr#ji ©f elpM am beta Atxtrla mad f#r tM# 
miyaeiilotts latsre-eafSMloa ©f &mpQmM throng t&«l3p 
aom^meifl^ ttnits, 4ia^l©s# aat, 
After s@liaMi.«g@r.| the mx% eax^ful stttir m ®«l,taa?£i« 
tli® oxgasisa mi, ©a tli® itxtiflas ms aai« l>r 
f»iii«al»irt mA iumhi aiplefliig a ©oapMoated s«i>&» 
rati©». s©fa«is t© ©mi# mtmch i%®sts isolftt«4 fi?® 
«?ystailia® ii;mtostaa«#8 wkleli ssiasa alpliii,| tettap gemm^^ 
ielta. &m4 tpaiKsa €»xt:rtas» sin®© tltis r^pert oaly the first 
timm QmpomAs hmm b«#.» ®l)tainei iy otke.®- wQ3^k&m fS3| a»t 
til© miBtmm &t tk@ t#lt& sat @fsii.®a e'eapouMs 1» mm 
t»s«tioa©€ ®T®m freafidttbstg fSS, 34) 
WMi# ftreMeateegg at 150.,, iS, 84) iiiftttei tfetir 
st-tt4iaa pylaasllf towairAs tii« eMsaetsj^lsatloa of t^» 
dextrlast ot^ew 'w®,?® iat«r«®t«t itt awpfeol©gt«l* as,p®®t:# of 
Baeillme |iaj|agaas mA. Im tk« ®aafm©s @lai©ratet tis® organ*', 
iaa^ pojrtWi SuCleskai' s»t (81) 3?@port th® ftnet ©la--
pl®t® &tm&f ©f tue f©a»«r HMsoa aa€ &asa®iat#« f53,| 
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©f mis 0b8©rfatiom awaits exf@rla«fit6ti©tt* 
•CJ#- iaiyla«« 
f^f mi^mm esistolt «f liftoolr-
sis ©f 9mmh ars mimif aistritemtst im satin?© oo©'^ar3?iiig is 
tli« .aigestlif# s««r«ti» aad witliia tli» @#li» ©f maf asiaali, 
piaats %M mimQ&r&kuim&9 lii# alf&a m dextrinoieaie 
ajHTlaseg a. »pii l«ss ©f wlmmaitf ©f st'Weli pa»t®8 
aat a gratoal ias-ifeasii ia %k» wmrnim pmm by toytrolfiiiag 
tile stoeh initially 1st® fw^ats &t liigfa molecrn-.-
•lair^ wiigitts* fli© stag® im wkXA mplA l#s.i ©f •fis#©ait|' 
is t»m^€ *€«E%riai»ti©»** mkmnm. 'tli® mms ttatria©*-
g«mi0* fii« vmm of %km mmM l&%%m slpte tm aaaiHg tmm 
mws»& origlmtm frem tto faet ttet iroimets 
#AiMtiiig l.a@To miit&s'etatiea^ ar@ p3P©4tt©«4 is tkw mmtim*. 
!Ott mmt Q-mmm ©nayass ©4t®€ as t|i>ioaI ©MBpies 
tkis mm a&lt ai^® .aaylitstt f«®oi«ali# •aajMs# ant 
«liwi^ mjlmm* ^Osigiaalli-, moMt tli® iawstigatiosts ©a 
th» aai-Ms# prdMsa tiaf# ttmit with Mmm At pr#®-
m% mi^roMoi ms^m asii ia 9@mmX iMmatieiaX pt©-
mmwrn aai, tlt« awi^r ©f pmtoliefitiO'as oa Meteipial ®aa rim-
gai. aii|rl®s#s tog iasreas## t^atiaually tariag tk® past f®w 
years• . 
fl» mo&9 ©f a®ti©a ©f alplia, mfMrn^ m 
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jftdtteisf aerbsfias ttrou^ i©* aolt#ttla» .a?#-
tttttag iextrlas* fasmaawtoit® fTOgwatSp aat eTtattiallr 
fli««6 p?©attO'ts woiiM aes©ttmt far tli® pafogresaiir® 
m&mm® ia tli@ aw^ag® slisiii#l®mgtlL of tm utaotidn® pro^" 
iasts aai mmM b# f@r»t bf •»»#©« ©leamg# ©f th® 
©tolas# 
%m »mi.m mmmpt Mi %mu p2?#pagat«t lijr 
aer«^ sM Ml* (tf 54.,. Si) m€^ fer ^ A* iU ^••t 
Willi f»ififis4 ©a^f» .aai sml»stra'fe@3, mm 
,3.ate«to-ti@s, Bernfeli, «i stat®»»?®©jhA (tj rt.poset 
m %M t®g»i,.atioa a»yi.©8® iy aljAit, m&fl&m, TMf 
stmt® mat m^m feyteoljris#® tk« gltteesMle Mmi.& im tM 
asyle## tqaally w%%k %m- ©xoeption ©f tto® tsmiasl llakag#, 
Alfitt aafi GaMw«li (B) ©©ttolmtti tJtst fwi.fi@4 .paereati# 
m^Mm mmm tii® .raatw hydroiyai# ©f b©t& 
tat %M #Mia eoiaponents# 
At tkis folat it skould b# #»pla8is«A;,„ agaiai that t&B 
®0s@las.i©af && 0t tilt deduotlfi. sm% siB©« speeifl® later* 
ffledi«t«» wmm not ls©iat©t'i» ©f %km l&tmtlg&tiom* 
tt® i®paMti« &mA Mm%ltXm%lm of tMm i,at©wt©tiat«s ia 
4tg«sts wornit eoaclusivelj mmt&hli&k tto thm^f ©f rent* 
.hf-iroii-fiiS:* 
fM Mmtitim tion &t glmmB4 ia tto ®sgr»i© ilgests of 
sta3fe& m staroh-likf ©mp&attds hm teesa rsp-ertst fey mmy 
i»f#stigato» {9, 511 66, 8S}« fhat alpM aaylas® toes pro-' 
m 
mm glmmm tmm stareb la aa aa^tteatioaed fm%* 
tJi© «oif©f glm0©s« foraatioa., tit# tim &t f©matloS|. tk^ 
typt #f «ol0ettl®s f3?« «iii®:li it is tomeS. &m all puiats ©f 
^li«agr#«a«»i; la tM mmt mmMt 
B«^af®14 mi. sta<S®j?«'.F#afem ft} ol®iii©4 •glMooa© la pro-
tQ0®i oalf ia til© later stags® of' y#a®ti©ii sad ©sly frm 
*ShW pseseatai 4ata ia whi&h a 1®^ yi#M 'Of 
flmeeae aa •asjles® iigssi agf««a.witli tfc#. 
mlm-. of 1^» 1511 ttet glme^of# ia fom«t 
im tb# BtmgQw smlimw aafl^s# a@tioa. m aiayl©* 
li®pta©s«* It was foa#i feoa &m also fr« ooa* 
poimii latt@t ti«» asrl©tfl@s:## Urtbltk I@6J# ©a %h6 ®tli®r 
liaaAt iliow«4 tliat ai^letxlos® Is set atteclcst W th& 
ana tM®r#f©f# tli« sonrei ©f gXmm% aa®t W aolteal®® lai-g®!* 
tfeta sa3^l®tri&s®» fhia tel#f #«*«!' skm» th® p?@seat 
state ©f kaowlsig© oa %M problem Pf glmm^ tmmtlm %m 
digests aat lliiistgat®® tli# iis'®,r«paae4«i la 
the llt#rato*«» 
*$li 0f til# ©aril- asylas# wesk mm pefformet with &mM 
mzjm 'pre^ratiOB of late^wa pwity*. fli© p©3?ils.tea#« of 
M®yar aad aS8©#iat®» in att®»pts t© esystallis® %im mylmae 
Bmyms ami %M .flaitl mQmpliabm&nM sMul4 M rnwrnnm^m 
paaswaM# aaylas® |10| §i| 8S|, sallW3?y a.flflas« f,8|, Sf , 
m) -mA l»®©t®Mal alpha aaflas# ®f .Baelllia C^t} 
iiaw «ill errst»ili2«i*. 
M 
fiiaa la tH® aei# ©f aei^i'Om Qt this ^mfmm 
«lii©li eeaiA fee latrMmcfit toy imwmltim. ia tli® #rm4@, p3?«.pa« 
:rati« aaj #3.ialaat©i* W«& aleag %hla lln# is b®iag 
eoatiaaally r«p©rt©4 hy M#r«ap aat 0ow©rfe®3?s |4j If.# S4)* 
laotliey result of t&« ©^jstallizati©® e3£p#jpSm#ats ii 
ttot %hm aaato«y #f ©ag^ss in tm startiag wt:|#3?ia3.« i« acw 
kmmn* wm @»afl©,|. itjer ^  i4* 5^1 sfcowa tliat 
sallmi tbe sottM© #f salimty teatalas ©aly a sisile 
%mym.t imte|«afieat of Kmklm (4fj 'km tlii» 
#b8er'fa,ti©a*. -00Ei«ci:«@.stly ft smpfif #f a hmQ^ernQm 
ml^a myl&m iw amilaUl# im ialiTip, aiii t©€i#tts piirifi«a* 
%lm pwmM&m^ to •^•©ntaaiaatlsg emym^a mm m% see* 
is.sa'Xf* 
fli® stal»ility of a&llvary saylaat nafitr wittlj iiff»» 
m% mw&itMm is ^ ii* {8|, • @a« 
afai aay b« Iwpt at @» aa4 at mtmmm 4' a:^ 11 for as 
Mag ag iO lieura *it^ n© Id®'® ia a#tivi1y# fke^ optisaa eoii«» 
4iti©a» ef pHp aat salts fef tili« -raxioiis 
•alptofi aaylas^s ar® ia a mrim arli@l© liy Caldwell 
and ,Ma«8 |12|» 
B» Itta Aoiylasg 
B«ts ®uaylag«,,, also Jcawa as aaeebaydgeiii©' os' j®alt©g®ai© 
aaylss® ia mm eoBiiomly femaA ia pla»t tliam ia aiiiaal tiss» 
i I • 
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©lilts# BFQwn am Millm |1§} asi |i?t;@ablasi mM 
|?fj 3?«aso:ati ttot sis«* d«j:teiiii© fttMs li^i*olj2»a %f 
tM rnmm^ at th@ mm.% mtm -as ««i©2ii4ia#4 mMtirn^p tto.© far#® 
Aligtoyie gjfomt is ttot tm %hB metlm ©f %hm «mm®t 
aad Meat litelr ttoi® #aa.pi© attasks tto @ai of 
liioldottl®, iltli'eiagli. tills trnMOislim W ftliaiBsttom pro-
mnmM^ it pr©f«a, «©»r«et#^ fwaelis sat ##-
mmMm |S4| hm^ Bhmmn ttet amyloiieptooaS,© m@ld is toitvert* 
«t iat© tif# aQ3.«0ttl#8 #f wm%%mm a»4 ©a© •&$ •afflyl©t^i©ait 
atit W Qwimm* ©f a 
aoit &t aeti@a ©f feeta^aaflsf#,. it itast eeaeltttti tto'l 
•ejBri®li#pta©iiit aelA is i«g»ist at a$a»»<ifi0iiig dai» Tb® 
g3?®9# as-pt'^ts of actioa mm tlmmhy ©stablisliei 
hy mXt miMmmB, 
it pr®»®atj a liia,t«4 e^atrowfiir m wli#tli«.t tiit aetioa 
0t lj#ta-aiayMas pe©-0«@as -Htf-ettgli tli# ^eiagls-ol^lB** pro©®## 
or a pr©©®s9 lias t«f©l©p@4 hetmrnm "a® mi 
tk» Sm'kim siihmls* la lf4f ^ cievelaat aat s®w (14) r®-
p©r-fc«4 a s#ri©» ©# ©sspeyiiwats m tfe# a#.ti#a #f teeta 
on #©«• myloss# TMir iata s.&«wsi ttet. whm a lijsro,l|rsi« 
•of mflm% W mflm% la onlr aaltosa aM 
mmmmstrn msMms iihimk imm mmsly »«# mmmm 
aa oiriglaal saapl®.® ars praa^at, 1!M» y#Sttlt i.g iater^* 
Siret«4 •&© evl«i®aa# tm the ^siiigle-efaaiaw UMao^jr mhi^h as^ 
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in.. OTmmfios m mmwrnm 
Am Carbohydrate# 
Thm ©rlgijaal, ampfly ©f SttoMlagei' U«ta aai gwaaa 
ae^styias *as aeqairei ly apf3lfiag tli® aepa-xstiea pr©e@:iiiir«» 
of .fr«m4#ate»rg: m& mmhl |30) t@ ei«ii# tasyai®. 41g««ta» fh# 
.lattTlimal. wer# %w 
tieas t3tm a-fr©f|"3« «le©li.®X* Ie lattie w#A %im s:®Ms# '4@»' 
a®yife«4 ir frtmll atti ®®w©ri:#^s iMB} la wM@Ii «©l«etiir® 
gaai® j^?a©ipitaat» a,i?« BS#i. «#fa'#atMg ^aat pii-ifjiag tfe« 
mxtTlm iias immn atilizti. sine# tMs s©lt»# €om m% 
%M m@twlB.%im aai ia.f©tt4fi€eti©a st@p»', it toa 
%ts !«• am©fe sa,pe3ri0r %& tlt« ©lt»3f 
myl&hMp%ma%f %hM ii®p1a.sa##Mrl.i© ©f tli# aaylisa® fsrles, 
mm p»pa»i fro® eyei^ iapMa l^es® hy 6 aiM hytool^ sis* 
#,3cpgrim®a.tal t#%ails f» tMt prepe.«1iloa of tMs ecsiapounii 
w#r© 4®s©.j»i^ t4 ia m wmmt^ paMic txos f^m tkis l.,afe©»t©3rf 
M til# pmsmt iswatlgatldHt ia ©tdsr to ©ijtala lai?* 
.g®r ®o»potim4 ia, a sliort@t tiatt 3l®3?g«^ 
(§0-0 ^8«l ©f ©f#l#&@ptaaarl®9«. i»«« kf€mlfz^€ %y 
mtloxlm til.® ttstsiii 4a *0®l M fcydseotliloiri;® asiS tm mmm^ 
koms* M atSitloaal aoaifieatloa was af afttir 
tk§ xfmov&l 0f til® jmjer #f %M mmhmmA 0y®lo&#pta« 
«si|'l0s».:i tk9 mM wm lemow&i, hy paisiag; ti.li0 
liyiifolpjat® tliremgli «i ^®i€ &hmThlng eelttiia of imb®!*-
lit® »siii» fto# fi»3. of the aajlolteftadis® m» 
®«©oiiiplis&«4 as preTiottsJLr W mmml pm^lpi%A%iom fjrca iS^ 
m%kfl &lmkolm fli® ©pti«ai snimtim tk# pyeiaei wa» 
If®*51 tli«0r«tieal,.,| 1ft(51| mi iiol©#ulaa? miekt W 
lirpoiMife® C4S| wm ISiif t.li©oje#tie&l moleealar 
wi#$, 115g, 
AmwlQhmmQMf& 
slnm ©rslolitaaffirles® is a#» .j?«eistaa^ t© ndit Iijr-
toolysiai a l@»g®3f toytooli'sli .p®.?io4 was m%€ for preparing 
tli@ liaear ^tsssae^liaxid®# Ga« kaairet .graas of 0|'sl#to.#3J». 
'•! 
.©ayle®# €i8aolf«4 im 406-^ «!«•• ©f •Oil S ^trosMlorie 
aeM aad tM miaEfeur® r®fiax®€' for ten h&mm* At tlit ©at of 
ttoi« ttee IjIis miM mm 3i0ut»lia«t witJi an 
aaottat of litM'un oarfeomat#* ^ »tJpm#lil0r©6tliaa« 
m& ai4«i t€» thrn aolatiea 6®€ "fell® alxtar# mgitat©t for IS^ 
tooars* fli# isselmM® iextria tatoelloTOitliaa# mmplm «a« 
m m filt#^* T'M- #:l®a.3e ftltirat® wm «ott0«ntrat©d 
i.n m.ts^o to a' TGlttia® of 40 als# Bmm saefi. e#a0'«iiti"at@» 
wm» soaMiieCaM a i^a wltM flie 
flltrat© tMi pweipitatlon was ©ott.etRtnitod aaa®!- me-
^•«a t© 40 als* fii© al^a iextfia ms egaia riffiowt in tli® 
Bl 
#€iiipl#3E ai]^  tkm filtrate tmk@a to 
ttaflsr ¥§«««.» Til© was tinsolwt ia 
izM ©a^teoa^ aa4 Tim filtip&l;® ms ©omoea-
tjrat#! t0 10 als» aat ItO sis. #1" tot abselat® 
wem adt#A,» fli# aif loliexaes# wm piij?ifl«i %f %m m&m prt* 
©ifitatieaa fyea fS^- al#ottol,» fli« |1#M ef 
Mxaes® m&m 4«S pi#*, fh® sp«#ifi® yetattoii. m9 If# ami 
fflolsealar mt0,t ly $li® (45) wa« 1,040 § 
(S.i| aat tt@, 
layMiisiite 
.Aarl04®x%irim wm$ pr«tB3?#i a,e®©r4iag t© dii?©.©ti©as ©f 
^g«li |f©) by til# tx^saiM rnmim ©f ©014 lif siilfwi® 
0s .g^manlair atja^eli« f»# tfaottsaai g^aas df etaa?-@to. ?#«« 
t©' ^tolysls fox a p«M®t @f s®ir@»l aoatJis.. 
,.»m&¥al, .Of siii hf 'Hit ^taito me 
wasli«i wil^ wat0.3?t witfc awieaiaa eat 
waafe.«t fottr. mora t;ia«s wmt«# fh.® j*i«lt Of air toitt 
»sidii® was S©© ,gas« • f^ts wag MmmXmi. Is. fe^iu? patts of 
4@§©3.oi?is«t witit ©arbon %m& semtrifuga-
tlm ia attpe'WmtS'ifag#* st«p wa# in.tro4ti«®d 
aine« filt.ratl©a p»gaa^t wes slm ew® witfe ait 
©f ©attfe, f© til® ©l#ar am ttasl T©lim« @f &®t 
atttemol was lft@y staatiag fojf ssw»l tors at-room 
-fesmpe-rattti*®,, tii# e^stallia® aB^l#d®3ct3?is mm S0ll#©-b#i ia a 
m 
Buchs«i» faaa«l aaft a3.Xc««i t© mlr istiglit of air a3?|r 
.aatei^ial was •3§0 @»g.» la t© reiaes aolaeular slz©^ 
th® aj«rl<5i«xttis «s itt tOOl M ^j4io®fe2.ofl® a©ii for 
ssftf®.! lio'sifs# Oa ©f tlif iftrelysis p«rlot| the 
solatiom' *as ii©at»lis®a with lithim Qmhom%9f with 
m^hQU aat fiH;«r©4# Oa aiti^ aa ©ti»l 'iroiQa# ©f tot a«tli-
aaelji tfa® esystalltzM- la wlilt# 
tais. ©a tw© taejcyetalllaatieias fnm iC^ m»tJ&.as©i tk# fi®X§. 
•of ititpia wag g4§ gis* fii« -s^eifid rotatioa of tit® aaiyXo* 
tsxtsela i«g li©«S aat't^© aY@»g® »l.®ealar mXQ%» 
lat®t trm. Its p&aaeiag p©®«r flfj mm 3f50# 
AiLy3f0afl 
A s®»pl«.-©f f©tat© a^l#s® pyeparet hy tfea slO'OliQl p»-
<iifitati©a pr©®®ta?« {8f| «€• »#rfst«3.1is#ft tints 
fr« n-fetttyl aleo&ol amilafel# ia tiie laterstorj* fliis 
matsfiaj, *as asst nitliont aar fttrm«3? parifie&tl^*. 
fllyeogaa. bfta amrlaae l.ialt AajEteia 
f© le Qf glf#©gea tiisfilwt ia 200 mls» of wattr, 
160Q waits C^i| 6iiyMs« ia B als. ef a®@tat« huftm 
wem.- a€a«i» i-ftaetioa was allowed t& ©©atiati®' t&v two 
isfs itt, aa iaeiiMt©!" at 40® g.# It th# ®M &t thlB tla©,, tli« 
aixtasf® «aa teolled tm smmml aifttttts, 4#®c3l©rii«i with ^ar-
hotk ©M fo th« #l«w filt3»t#» t»© TOlm#s ot 
ts 
'al©©!©! w^m aitsA. wkmmpm thm • t«xfcieia p^s#ip4tali«4» 
Aft®!* s®*^ral daj®'., th.# aaptjeaataat liteM was 4®«aat#t| %h® 
limit 4®Etela r®tis®ol¥eA la ^rter aat a^ia peaeipitattt 
witli sile©&ol, Ha staatiag for se"f#3?al laaolmtol# 
mattrial s@ttlsi %& tto.« feettca «M §@3.1®#%®! oa a, filter# 
fli« jrl^M ot air drie4 liaili i^xtxia was 4»i 
aiixsfc mM a«teft AMI Jixiitia 
M mmplm of 'StaroM beta aaylas® liait 4exti?ia pwmtQm^ 
Xy prepared, fey a pTOQ^mm ®lffiila,f t© p»®i41iig was tis®d 
is tliia imwatigation, 
!•• mtw^m 
mmrnmns agglaa^^ 
Maaefana aa^ias# solatioag m.m ©•l»l;.6l.i»4 ©fseatially 
mmjAlm ^0 of Sorb®:^® C7S), mMlln^ 
ettl%tt3*©,0 wtr# grcwii ©a laertasiag aaoaats ©f 
p©"l«%0 wtia,,. ©J? ©atffieal mstia mtil a sufficieat foltnai 
paififi«6M©m m& ©fetaiatt# Im #a^ly txpeMatals #a2pi« s©lii«» 
tions war® parifieA fer filti?atioa, a©«toai p3?©eipitati©a, 
atoo.ypti©m • ©a »%aie«h| #%©• by Mm%9m (^^1* I» Istw «o*Ie,». 
©3fad« te0t»iml filtrates tialyset aaa(;"p«ita^02»t«dl iiairt 
tes@a'tts#i# f41ti»tes 63?# Aowa ©f liyfit©'* 
lyti® a^las# activitj by b©tl. tte »itt©i.ag i«gaa? ^'tst fS3| 
B4 
the hmolmizim mtim m aaltos## fte# tk® teaic^ms 
ptt3?ifleati©a stsps a©®i«t to mmv6^ iifteolyti© asylaitg ©jft 
tllaiaatti-# ?lw» aotifiti' &f am& ©f thi «»aja# »©latidiis 
wag &8 high m M viMts al# solatloas 
liwe Mm preserved wtll msAey t&Xmnm ia a r®-
ftigeratoy* 
l®ta. aaylaatt 
TM hm%& aisylap# ms«d wm pre^pixst fstm s©rfe®aa® Ijy 
Mmtm {71) • fMs p»paxatl©B storage foir^ 10 f%mm at 
t«ap®sata»f toi r®tai»®t of i%» ©^iginal 
aetifiti' vMm it was asiar«t li»wfe'©a*s »© 
piirifi-0ati©3l of this material. m«, attempl»64 ©r 4#m#4 ae0-» 
mtom«K3flaa. 
saliva mm e©i3L#<it#i a# a0«is4 f&t tli'# «*-
p®3?i»«at»» lar sttspeaaei pai?t»ielts ia tife© #alifa w®m y®* 
by fil%ra,ti©m# for »t# stati«« alittiota ©f ^thiB 
«l#at3? filtrat® is«r® 4ilat«t t© nfgropriats witli mt#r 
0r buff«ir» 
ptufifieatloas of tli© ms mmmma@^sy 
iM tim @f %li.« ef Mejer jat f'SS| aat Qmfim&& hf 
tefsstigatieas &av# ^liows ttot ©aly a 
slagl# eaylas# im prsgtat in mltm* 
m 
Csnmersial paa^raatia was tli« aoar#s ot tliis eazya®. 
W®i'@Me.i ^uastitf©® of tM# 'OaiasrsiaJl p«'pa»t;ioii w®re ex­
tra© teA witfe «at#r* Tkm •elear" fwm tl»s® eai%-3?ae*^ 
tlQm wm ttS0t ia tli® ©ajjtriiitats.* 
Mal^ smvlAmm 
M mmmmMl salt esirlae# pseparatloa wm as#a* 
solatloas of tli© ®az^® w®» iir#payM- followisg dl2r©'e» 




Ifiisotts soliitlms ©'f ftir© alplia, lts%a mM.. gaasa 4«xt3fi.iis 
w®r« trsitfeeA witk smftloi^at «©«»%# ©f pfeslpitMt t# fc^m 
tw© tistia®"! MymBrn rnmmlly atomt $ sis.# -of f»tipltaat 
were -pir 2i als* .©f 4txtrla .s^latioa* la, tii® 
mam wlisi»@ m. fMoipitatlon ©.0uai*:r«i »% tHis ooaesii* 
tratioB imereasiag emamts t«tyis w#» .At%m 
liteatioa 'fer mh&kim mwmigkt m& staaiiag tm % tmw d®y» at 
TQm. tl» pr®©4,pitat«s ^«o¥©4 fef 
tiea». ffti® e0a«#iit»-tioa &f tto^© ta t&® tiltmt® m9 
©alealfitM mm tte jpetatlom of tli« soteti^a.*: fh& ms^tA 
mm pf«,s0Bt#4 $M rnhM !»•' 
Simm mm ©'ljJ@et of ths p««®ifit«%ioa statids was to 
fiB<i isolwml;# wMfii eotiM "im iis«i fm tuaatitatiwly stparat* 
lag d$irfc3?i» ai^aretj « tli# aiiittTlti- ®f sola-
feilltiis Ip gXs& m&mmrf*. TMm wtt« #0ii4aet64 
®oa©ow®a1ilr with. tii« pr«®lpltaM©ii staties sM ©oasetwatlf 
a, la.i'g® Qf mm% Howeferi mis' %hm data 
M aolubilltitts M aloM, MM mA gmma dez. 
m 
tm thm^ «sai ia %M stpa^'feion whi^h fi» 
sally €fol¥«S is is r#p©rtti..-
f3&.s sixtareg of a«xtriB« mm® aimkMu mi%h aa ®x«#ss' of 
p»©ipj.t©ats for B4 liO'ttTs# Aftar «q.'ttili^»ti©ii at »©€« t«i-
peratttrti tl# aexts'i^-selTtiit mmplm ms TB&m&S, fer filtua* 
tiQUt, fh^ rotatioa. of tli® ©l$ar mm mmsmmd la a 
pulaflmet®^!?# '®iss til® t&ttt of Ig: tk® saa of .rotations 
of til® Iii4iiri4aal oospouaAs ia py^eipltatioii 
with a partieiilai? s©lT®at was ohmirnA* TMm mXms al©ag 
witii %bM ©tos«3?¥6t .retatloas tm tl« laixlsttrt m» la 
fa^l® 3, 
'mmrnMMm. M mMmxw. pgaelpit&ata 
fto orgaai.® precipitaat.® kme Mm. useful ia 
SQMMingm ieitxin stedi®®.*. fej msim selta^tlvo 
pifteipitauts fm tlie dextrlaa., a mm- s^hm® for 
%M pttrifieatioa Qf tJi® iextriaa »as itfii#! wi4 Ma to@®a, 
r@p©i,*t«t frctt tMs lat©»at©.^ mmmilf-g th@ 
siMi gtleetif# &&¥« Mm uset fm 
s&pa»l5i0tt mi reoovtrf of tm i«xt'rias fr« kmmn. mix:fe.ar««*, 
f#tt gsmn of alpha-, las* ©f fetta aad torn grams 0f 
S&mm e<«p3.«a: temtalaliig ®5t S# p®a?e©.at 
ir©sf®©^lv«l|' #f tk& eyelie iissolwt ia 
w&%m* fb@ s©lttti«m, m# ijoil^A Mtil tti# aleofc©! was m*-
m 
aO'^®4» fhe wlwa of tl# eoolei m.® a4Jmst«d t© 
M§ sad aa «»tas tri6liiQ:ro®tliyl®a®. was ad4@t* Mt#r 
#taHi,tea.tl©a. tk% pr«lpitat« was q{iaatltati¥6ljr 
i»«3ow4 ana. f»@t.ieast#i th# seiitat ia fafel® 2# fM fOl» 
m« ©f aeltttifia «f m^b @mp wma rmoMmd* wrm tMBe ant 
to solubiliti- ialai tlit aaeaats of dlsarts^ias rsaaiaiag ia 
aoltttioa fl» falmes'^ser® aMM to th@ ter 
w«iglits of idxferiHi, m§. totml mmveief raXma &m akom ia 
mhX» 4» 
mmmUm^ Bt liM%m am M 
mms, ateiiftisimBig: 
Bro^ets ©f ^  0r©l ml». of tht stiteteae® bting, tested 
mm p3jt©«t at iatstfalg ©f I,.® eas* aloag a lla® rml#4 2*/S 
«a«, frm ®4g® of a rtetaagl® g«»#rally 30 «ms» br BZ 
em# of fllt»2r pa|t®f, Mter arjriag,. tM« pape* msi rolled iii» 
t© a eyllBder aM li#M tiila f©a by a stafl® at moh 
ftBd, thaa giTiag 6 eylimter @apatel« of sufpertiag itself mm 
whmm w®t mith mtmut* fit tfllnder, with tha sample apots 
ii»ar tte b©tte®t "fehea pa#«st Im m -sh^XLm layer of sol-
ireiit I'3 isarts wat»t 4 pajjta pyytdiae.| 6 parts a-bataaol bj 
wltm®! (13) tiiat %k& iimpl® sjet# were abow tli© s#l» 
ffnt MmX* fM solwat wsstl was tept away frcm marked 
tli®raal €istttrte»®a, mt et Alsmt ll#it| safi tigktlir 
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m 
aad iieatitj Qf §ti -—I 
tti?« •ms l>j ttsl»g pmm glumm eat mmltmm m 
staasaayfts Is©© figmm 1|» 
Qiiantitatlfa ae-oan-atioa of liaaaj? mad a:?-#!!'® aa&alia.»iaAs hw 
"WiiiTiifiTOiffiiiiiifritf) i»roig|i?fflt iMii^ i^SWinSTOSS. 'Hi.'mMiiM Mmm 
mmx: 
M mmum€ anG'iiat, g«a®»ily 0:»I to 1 sls.», 'Of saesliita?-
It® s^latioa was ints-oda©®! ia «. ©©atiaaiitts stiftak fl»5 tan. 
X IS '©as«| aletit B*§ ms# fsfmn. tk@ feottc® ©f a redtaagi.© fSO' 
mm* X 28 @as«) of filteir •pa|i©«'» Aft®j? &4ettiat« te¥@lopi©at 
tw© T8'rtl«®l strifs Of l»i «a* wiitli e©«®gpoa4iiig t^ of 
tkm total a^e® ©viJ? wMefe, %h^ 0S'rl»0.li|'i»te a©vf€. wer® «sttt at 
<l4staat©s of 6 aM IB »s# :fr« tli« ri^t iaaA ®tg« of 
tfe® ©teematogy®®.*'. fli« «ai?ioli:r^3?at© i»gioiii lo«at®t on 
tli# atyip W sprafiag with appropriat® raeg®at»* If th® 
d®ir©lQ'pia«ttt .liat t»®a &t«tiiat# sa##li»itt waa §eii©«a« 
t,i»t0t in a leealisti mm&k &mms tli« 'laf#!? «M aoapletsly 
s«I«ret®-a t3tm th.® mt|a<i«ttt mmMmw TMm stirips mmm «.«•& 
at mvMsm foy s#etioaiiig t&f p#ssim4«i? of tli# ehx^m&t&ptmm 
th& sect ions eeataiaiag & sin#® satsteii# «at lat© 
mmiX ptmm eat ext.r»ot#4 trnx- tMm mitk telling water# 
flis fisal volini© was: a4Jmst.®d. to IG als# .and oarboliytoat# 
@oa©satrati©a« m tii# alifaots of tM.» a©liiti©.i|,,w62?© datsif* 
2iia«4 toy %k% or %h% dipfctsylaisia# m«tlio€». fli« 
g»as of saootoiif w«3p® emlfalatsd ttsiag appropriat# mXi»* 
'i: 
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a s  9^ iP^ 
« 1 
m 
tMrO'SgM a gMas slatersi wltli pressure# f© re* 
iii§« traiisf«jp3fliig l#s#©s t# a t»li® filtirate mm ©ol-
I«e1i04 iiirsftlf ia th%. im frteipitatioa bf al-
0©&el ma to 1» sis# of tiot a^aolat# 
©.tki-l ml©©Jio3L mmm att«i tl# ©arfeofeyir&t® iwtoipi* 
taf#a as a simp. Ift#!? slanting foi* smmmX iayg, tfe© al« 
©obol. «» mmwrn W itsamtatioa bmA the msMm Sis-
solf®4 la .ffils# of flii' #ayfe©iif4riit« materii&l m# 
agaia preolpitatet mm tS^ M a 4ays, 
%h^ iascjlmbl® .fi««ti©ii *is m a filtei', wa®.li«i 
witli a. little 0f dry a»bttt«aol, maft 4ti@t im a w&omm 
at 7# 0#- fife# |4#M of 0T#.a»tets4 .swittyiel wes- 0»M 
tit spsoifie rotatiea * • 163® 1»4| fk® 
lag faille ms ealtalat#! fi?« ferspi-traaid# titers 117) ®f S 
ill# of tM® l*:i^ 8©lmti©a* 
spteifie ret&tion. «a# l^iw if tii« »8t«3Pi&l wag far® 
0«taiE©#Mrld# sotatleftt • 1®®®)-* Att©jtpt#t 
pmrififati'Oa of t als# ©f tli« seliitioa fey ifM, 
^@sia« yl©M,«t 50 iiilli.gi»ams ©f «aapl«t tM spe­
cif i# retatioa &t -tkia ms 4 172® §#5,: wiit#3?) • 
Ixpt, 2«, • Malt©s#t, g3paas, @j@l©&@»asjl©s», *130 
g3?aa«' sM naeeimiiii •esi'lfts#.! S -ttaits,. ia a t^tal f^liia® of 6 
mis# mm iaeiilmt«i at 40^ §• it 0., li;|. SO-, iO, la©! 18© 
aa€ 300 ffiiJittt# periodsg, 1/2 alf ali^aots were ti?aasf©«#4 t& 
pfmx t«st ttt.iiss and tli© mzfrnm iaMtimt©t boiliag* • tli# 
m 
je«8itlt,iiig g&iatiojR® mm® aaalyzfH for reaetioa by 
taalitati-r®. pa|>«r olit©aat©gy&p6i|' imthQ&,§* 
S» » l?li@ following reaetioii ai3£tart j: .OS^ gmm 
©f saeseosti *S4 gimmt of aM 4 uaits of Mr 
mylm& was lnQ^battt at 40® 1 ai« r®-
aO'WA at 0* 3.,t 1 l/S, .Sj- •§». 3'B, 48^ 6«,. 90 hoai? ]^rio4s aad 
•mm etaeimtratfti bf boiling# pi?04m«ts if«r@ li«n» 
tifi«i^ 0a stotByategzmai #f tti®-alitmotn# 
0a«-'li.aif al««- m tfa® 4>B te.- saaple was t3?@a%«t witii ©a:-
0«S:i feita-aayias# .aai 1/2 si* ©f tli« 6i te» saspl® witit ©x-
$«ss saliva:3!r sarl«^s«* Iftey li Miars tli® fiiftsts mm 
aaalysti-foy #f at%i©ii of tte®® «a!spi®» fey tli« staa» 
aaifi #te»at©gfapfay methols* 
Ixpt# 4» • G|'el#li#,m®ayl©f«|, ••X3 ftaais» aM itoialtost 
{S5) tkiaily sa|>pXi#4.bF »»> , *0fS gMa« w#i?e 
•AissolvttI ia 5 als.» &t mtex# f© tJa« solatioa,, 1 sl.», ©f m-
aayMi# |a maits.psr «1,#| ma a4i«i.», ill© fsaetlDn iii.3Etiis?# 
was tsatt'tetet at #0® sl,» samples mm& rtaowt 
at 0,: 1/4, 3/i^i 1 1/Sp, ig li, as, f2 periodsmvy* 
by 'feoillag aai t&s protaets hf pape,!" 
T*#' a€titi«al alituots iiat te©#a. :e«ofi@€ at 
til# 3 te» fsi?i©i f©^ axpeafifflemts'- wl%& liyd^olyti.® aaylasta... 
Oa« a,llta6>'|. wfts fr®at@i witli, mmns ©f feett Miylas« 'aat 
©tfety witli «»«fs aalimyy aaylas®# «aA ©f M toufs 
fsmitim f@rl©d, tlids# ©agjrmts «»« isaftiTat«4 fey hm% aaft 
m 
tn® ps?o4n©ts. s©ia3pat©d aad Ideiitifist m pa^pe.!-' 
Womlmi^im. mae.tloM 
lxpt» l.« » Bm&ml ««ttp3.®s C m. #8 als.) of ^ 
!iola,ti©ii w@m platdi m s spot plmt## f© ssapl® 
,g' 'a!.®* 0f" aae;aarags aarlM® 8tiM» .fk# spet plate was 
k#pt ia. aa 14©® 0«| tm 1 At ©aS of ti^i,® 
tli# 'iigssts. saaiasi for' ®la»<i%e-riatl« alpM dex-
tria^ioiia® @«pl«x«g anS alpha ©syatals-* 
ixpt * 2» • j|i^l©ftrios« @3 ^Qii^-aents mmm mm%&^ ©tit in 
tto# •saalogo'Ujs maim#!?'' t& ixps^'iatiit I# 
Ixpt, i.« • fp i' als* ©f a •SfS M. aaltos#' soltttida in a 
glast atoppersi. I3?'l©»«r«3r fl&sfe S sl&, .of aee^maa .aajlas® 
(20 m^%6 ml.*) mm -atAit* fo prewmt. aiQ?Q.bl©l gyowtJi 
a t«* 0iystals ©f *»« iasliii,®^ aad tM@ fiast aM ©on* 
teats k@pt s% 4©^ 0« mmmtmtlom of sa#@faarit@s were 
ieteifiiiiiissi m §«4 aljs« alitaets at ©f BtOO aad SOO-0 
mmfmaim ftrl^ts IfB] W "feh# ©to^t-^gx'-apliy pif'ooei* 
m3?e« 
.laalAlteia la esssms. Malaga. s,m.mA^m 
Ixpt* !• -• fw«atf*flv® gfaas ©f asjlMexteia C12,,g^ 
aoist^uu®! w#» i4a«olv#4 ia 50© alS'# ef fea iils» ®'f 
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aairlss® ijydrolyais *8 4©t»raia©t o» g of ©rig» 
4mal 4ig«st feri-iofamide- py©©:«Aitte« fli« wi**' Taltie tm 
til® fifatta ©an bd Aetarulttet bf app:r©acima,%i©E jas-ttoi® a« 
gmm ia disoussiom ®«eti©ii» 
Sxptm. i.« - f® 3.5 als# ©f solutlom #f ajiyl©k#fta-» 
©s® in, a gifoiisd glass stopp«rt4 .flasks 8«g ali. of ma-Q.«mM 
ai^la«# {4t mit-g &t pe^r ji1»| wtrs Mierobiol gyewtk 
ia tk® €is#S!t was preirtiited fef tJie atiitioa at a f©® ©rya-
^Imls of "lli^ol# It til® ®a€ of SOi© 0.omir©siloa p®rio<ii 
folloifiiig alit^o'fes w«rt yoao^tAi al«. saapl#® f©r TOe^e 
0li3p«atogifap^i0 tstsmiaatioa Gt t-h® liiisar ss'oeliarid#® aM 
fow? His# for ©relle i®xt3?ia 4«t6miaatl#as* fit# l&ttm 
sampl® wi mixst wifc^ 1/i ®1* of Sfi4 » scdim lii^fiTOxli# aat 
hmtM ia a Ijeiling wat«^ tetfe tm l/B lioiii?-*. a© 
solutiea mm Bdatraliaet with l/S ai* #f g#4 1 stilpHwpie 
mM* Gr«lAe atxtrln ©©attiityatioiis mm tstimiaet m on# 
»!• alifttots hj tm fiies® mlmm. 
mm hmu Incimiet im fablt f# 
0# letiea ©f saliva^ AayMs® 
HI 'mEMMMm flglaiftljEaam 
Fi'¥® ^s# 0f saliva.?!* asi'la## soltitieas p2*@par«t fey 
tilatlm« X ml* Of tilUmA mllrm loo uls* war® altst to 
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SmQ0ft) « @f m 7,Q {..'it M KbIIPO* and »04 M Oa® 
iil« Of til# ®ii2|*# solmtioa i»a atdtd to 4 ale# of sufestratt 
selmtiOBt #0©§S 1 la wyleis^sim mA m la sMi«a ©kler»' 
Ida* fk9 m® tept. at' 4# o# ia a eciastant t®iap®rati«« 
wat®3? toatli# 0ai al* ssmplt® if«a r«a©T«4 at §•, 1©,. 15, 
ffliBEt# periots, @oae®mtrat«4 t© l/-i ta# ©rlglaal T©lttB@ 
aM eawiaei el«r«aatog»pli|- far, iat®mtiiat# pir©-
ta«ta, fjpiml p&p&^. at a stag® $m% -psi&t t«3 
tim poiat a» sliom ia fignys 2 for tk© tw© 
talMS* 
f© t®@t for vi®®oslt|r .#ff#«'ts m %M rats &t mz^m® 
mmtims, »alifajy aiifMs«»ea|'lM«ti'ia: «xp®£ii*atg wer# 
coMttetft at r&flm vi#®ositl«» Tiseosltiti of tii® 
dlgfSts mm® lae^tag^t hf a4tlag asomats of a @5^ 
gljmml solttti©tt» fli« ©asfas soMti^a wm ptepirti toi' misc-
iag 1 pasft. of fllt®r€t saliw %?itli 1 fart ®f ptos^at# feuffir 
of fH ffe® «©i^ts ©f 4ig»8t:S ia til© t3E|>@yte®at »«r® 
SS#© §»•• of •©•§ ^g, atiyl#4@3it^la» 0#S ®f 
tagpi© s©lttti©a,|. and ws't#»»gly©#r©l rnimmm*. fM. f !»©©§• 
Itits of til# ti^sts- wliifi wsr« set «# s&awi ia fall® 
11* fli® »daeisg at Tasioti# tin® iatsrfal# @f 5 ml*, 
all^mots wm- hy tM f®»£©jraai<t« f^oeeaiup©.# fli« 
la§i»«ai&a In •rsiuetag,, peweaf ia fflllllgrms ©f aaltu&t fm tli® 
eip®ria«ii| ai?# s.lio«tt la. fabl« la 
Si 
Oa aayloaQ 
OB®- tiaatoi ami aXs#: a 0.»5^ aaylag® sola-' 
B Aa* ©f 1 M ioaiw ana IQ rnXs* Qt plioapMate 
Mttm I pi ^9^ ant #1 M total ptospkat#) were sla^i aad al* 
lewM t© in a tempsratttre ©f 40® e. f® thi« 
solution g mlB*, of saliffti^ «rlss« aoltttioa., pr#:.fa3p®d .by 
ailtttteg 1 al# of filtdr-t-i s-allm t© 10 al:S>. witli wattr^ mm 
At tJa© iatsrval# ladioatti ia fatols 9» follow-
lag alltaots w%m wmowi# A ^m%f al# gaapl© was pi,p0t"b®d 
iato S5 als* of f«s»i«yaBi4®- ri-ftgeat and %M redaoliig powear 
of %m sllfmol; |lf|» 'ea# al# of aigtst was aM©4 
to 4f als. of loiias solmtioa (.flaal lo^la® eoaotntiratioa of 
mQW !)• fli« optioal dtnsity la %k& fisifel® faag® of tii«s« 
ssaplds mM mmum'&, in a sp@©ts0'ph0t«@ter# "Thme Tala^g 
aloiig wltli tlis »4a@iag mints m& ailligyaas of 
aaltoi® a» i?®®or4®i ta Table 9« Oas al« ,s«pl©« of %h&. 
4ig©0t0 w®m 0oiio@at»t@4 W boiliag ia ort@3? to ImetiTate 
tJbe ea«ya«» fkmm -saaplts m%m mmim€ for lo» moleoiilar 
wtigit %f th& pitp©^' otoOMtogmpiiy mttlioA# 
la aa8:p6,rlatat at @<|ttl¥al«ttt asylo®© m& s^alt eoaegatra-
tioM bttt at mufaTorafelo i»ae also p®rfo»©t* als, of 
M M latClOg aM ,QB m SaHGOt b^f@3? of pi 1©,S asS B Ms. 
of filtered saliTa m&m t&e m& eaa^# solmtiOM, y©* 
sp®otlv«3yi «aploy«a la tMs fh9 smulM aap® 
m 
giwa is fftM.® . 9, 
Us liait dea-tgiiiii 
fofil? als* of ® ^ beta a»|-3ms« star«to limit tsxtria 
m%m ulth 1 sl» ©f aslivafr a^Ms® soiutioa fl part 
of fil%©r®4 sallm mA p&rts ©f pkosptete baffsx)# 
pl08 w&m wmom^ ucaeeatratst ast aaaljset by 
fapti?' ete-6mt©gr&plif» 
A t9%&. .ajiylm-s© sl|*e©g®a liaSt 4®xtMa mm 
tm tii® Btm&h ll»it 4«xtf*is aM tii« ,pr®vi©ms »-
.ftSSSliall 
fM •T«loeitl®a 0f aftiea ef imli'taiy ©ajlas® witH affiylo-
aai. imrloi#xtria wej?#. Masttr#! W r®0©irai,ng ill# 
«&aBg<ss la ogtital j?©t&M©a ©f mmtim. aiixtoes# f^o 
als, of selimTf ©aylas® pr«:^ratii©ii wMsli mm^^4 t© mltM 
p&r »!.,• '{ftl «id B als# ©f teffesr .of pi f •© ti«r® 
m®$i ia &mh fli® total rotm.& ©f tiie ir#a©tioa aix-
%txm wm 1$ mls:0 Ai^lQk&pMmB &momtmtims.g •i^ledextria 
«soae®at»ti©ms aai tli® 2?#tat©3?y eliaBgds &m mmrS.&^ 4a 
fall#® 12 aat 1S«. 
m 
!• Of Btta Asi-las® 
IB SKlaMaesm 
f#m «is^# ef l*&ap •s®i'l6li«»©s® soltttio» ijs'wiemsly 
te.©4I«i amd t© Tmm tempemtttte ms stteiPtt nitfa, M 
His, ©f totta aiiflms® oeltitleii |a©®#;. mita)« la of 
tt0 mm tmmtmm^ to- & B dm* %»!>«•• 
The rot&tiom' of tMs fQlatlom ami of a iJlasIs ©oiisigtlai: ©f 
10 •»!•• 'Of ai^3.©ii«»os® solutlm aM 10 ffils. ©f wat'tr 
ptrletl'Ually:. »# 3f©ts.ti©ii ©f ttie bl8®k 
asiasA at^ 2#af^ tfaat of %te.« iigeat dyoppad t© 
WMa th.t wmmMm k&i aa Jtttge4 W ©on-
ataaef @f tli© wtatic®, tto Tttmelag mla® of 2 ml* ali:tm©ts 
Of til© ti^st *as d«t«3»ia®a fsrrioraaid® p»©@dur#, 
fife® Mttsr m& 4#4©.mls* «jf •©'SiS § salpliat# Bolutim* 
iscpt#. 1», - Aiayloli»pM©»t saapl® {•lo§ ^ •) ms €is-
s©3.wi ia 4 aXs* of wtej?, «oo3.ed,, mat at.Just«a t© a 
folwt ©f 4 sis# 0a#*t©atlt of a M,lllg3fiai of beta smylas® 
pytpatati®a siispeiiist ia 1 al# of buff®^ of pM 4.S 
was stt®i aiii IsM® wliole ia®ttljat«A at 4# •G» Qa« iialf ml* 
sm^l&a mm at o, a*§, 5, IS, 6© aliittt®#* 
QtMlitatift eto^togaaa ©a tlea# ampX&m rnmm-
AM 
taiUfS* tli# latsmsltf'•<»:? tke ©as'toelijrtrate. sfot® m tk® 
elast^ktQgtm Ml# psfeaatfig# ©f m@h satdiiarii® was apj)roxi«»' 
•satit* .Itlar ©osetatgatitite #f tlss saieterltis is tli# digtst 
fm 'tk& mA&m timm w®i?« sat art slidwa ia fal>2.« 
Ixpt. S# fliis ©'Xfe^iasnt was tlmilar to %m lx:,|>©sri-» 
mmt X •»«pt than ©artoaat# _ Wf er of i0. 10»S aaiatala^t tfe® 
fH «iifavora^# ©©afiitloiii-*' 
S» * fli# 0©mo'fatratio.as ©f iiateriala, ia #*• 
pdrlBMfl wm& tM »m& m la l^eria@at bat tli® iaeaMtioa 
%mp§,m%um mm 65^ C. a# mol^ir ii©iiegst»ti0Bs of caution 
pisdttets in ixperia^ats U &t ^ «•» aot ©btaia«4.# 
Ixft*. 4f alst of ai^loi©pte©3« sciltttioa (1O#0^). ^ 
Z mXn.rn of a©«tat@ fpH 4«S|, -aai •0*1 agg#. of beta 
aiiyXas# prtfaratloii ««is:p©Me4 ta i ,al..» of mt«3p *©r« 
ottglill' aix0s4 attft iEotiteifett at 40® O# It ©p ,1.01, 4®., 80 
mim^m 6«2 alt- saapX® mm m papes? •iiir^at'^^aa® 
aai iw#tiat#lr im ©f®B at lOi® C# fM' 
©om®®»t»ti©a at tie fs^iotts tJjits was. 4@t«imi»eA tojr tto 
taaatitatif# papti?' ©lit«*tograpiif astiiod, fbet# mm 
®eat«t ia^faisle li. 
§.* •* §»© aai fealf sil» asfleteptaest j 
O.i rnMm •0f ©asptamte huftm fjS 10*a|» $ .ags.* ©f ^®ta 
ia S als* s>f mtm mm IstrMwM Sat® a ,pfi»x taMi 
alxid aM Inoubittt at 4Q® G* Tla© laeoettas© f^l3.ow®4 ia tJHis 
m 
Mis sms^ as i« i:speriB®-a% 4,- resultg ar® 
«!» »aoM«€ in iS, 
slat mla* ©f a e^l©4®xtrta loliitiea ©.I m&* 
beta ai^ias# iS' buffer (pH 4»i) *®y® tli©r©ttgfe.X|* 
slE«t aai at 40° C* On© aX# swaplss wtr# i*®iaoT«t 
at 61 i»i, §1 10 '15•! i©,| S0,|_. S(0,j| IS©.,^ 4StO aiamtt interTals, 
©©a@®Bt».|®4.fr aat tm mmt'l&a prodrnm 
%iwB p$>pm 
(M mt&Mh 
ffe# pt mw^ m%im m stai*®li •aiii,«r eoaii-
tieas Mgfa I® l#w t®sf@ra"btts® |5^ e»| ®at 
fi# ©#| sat of optimm fl aai t.©mp©ratur© |#.5 
aat 4©® Q») w«-ifd- SL&%mmim§. 'isk^ m.9%M4 ©f Siwtos 
myXm |f 1| t fH® m%% M la#»ta«« ef .aaltos® in tli® digesta 
i# mmxM. ia if.- ©le teleeitieg aader tM diff®r®at 
©©aditleiw aje@ p^oportioa&l t© •a^iM and air© 
shown in ttsits p«^ sdlligraa^ #f preparation ia fabl®. 17# 
aaiaiii, aojigitiSi 
fl!# affinity ookstaats at ^ iraiws Qf 4*$, ?•© aad 
10,.i mm 4©tejsiiae4 fm ^afleMttsos^-btta ©aflas® mixfeiirdi# 
teiffeir golmtloas f©^ tii©, :pl f^lmm »©r#,, a®et«t®|. 
44 
ffeosptete aat e&jeboaat# 'fim am&% mmnt of 
«iispa« in mi%s of aetlTity was tt««t ia tl» tli»# «p0]ri» 
aeats* molm mmm&tmtimu aiayl,«aMptaQs© ar« sliwrn in 
fable IS, 
fk% of r©a@tioa -mm ealsiilat«a ,fi?« tii© in-
ia ^dtiaisg powsr- la § al», ©litttots of tM aixtares# 
fli© data is pir«#«»t©4 ia fabl®# li asi it. 
Qm bsMfet ais» Qt aiiytoiextria selatiojiii wtr# iatr©-» 
4tt##€ iato tms Bm ml# fisfto# tlmks wer® 
i»B©?t®4' ia a #©astaa% Isatfti at 40^ 'O# 0m 
te pei?ata» ©tttilibteticm 1 et sestat© bttfft.1?' ©f pH 4«S 
aad 1 ml* ©f b«ta ..mflas# ©ealaiiiiai ©•1 ags* ©f 
©u^i-a# psftparatiea added t© «a@li fla^k# ®i® aai-l'Cidex-
tiria e0»e®at»ti0M^ oa «0ittti#ai- 1*SS x 
2,33 3£ Mf. S»20 3E .ir^ M ast 5 S4 ic 10*^ *•, 
fim emtmuts of th® flte^sts wm» tltoroaglilf aiw4 aM 25 
als» within X siaatt alt©!* afidl* 
tioa of tim mi^m iiit©- soo »1* flaak e^ataiaiag, 
Si als* 0f ttitelias f«»ieraai4« mmmt* 1>hm mAmlm 
pmBV Qt %k% aliquots wa# SubstftieM &Xim9%» 
mm m&omi. §•» iO aM 15 ainmtes* fiie yssalts &m aface^dai 
is fefeie-
affiaitj- o#ii©taiit of ffislt©:»s»«.a3|m« t«plsx is feaaA 
fey a slightljr ai'ff©r©,iit Siao® saitos# ii a ©»• 
pwtitiv# ialiifeitor, tM affiml'lr ©©mstaats mu b® ©alcmiatet 
4S 
twm vtloeitits of rtaetloa, is, %M pr®s#a©f aii€ ia tiie 
ati®«'Si,o# of fk# iatlitr ws.amiiato 
twm, %M fsea^dittg ©ajp^rlasatg* fo ©btafa tlie a©©* 
rnm^Ty Tsa.©®!!!- ®f re&stioa of a soliitSoja 1*3S x 
M in laylottxlria ,8«A x 1©*"^ m in aaltoa® m« d@-
m 
?• ssmts A® BisciTssios 
A.«. Ai»3jtieal ,lstl©ts 
.ilsiftiis. «^ilSffiSS •£& ^  ggteRtlMii;.. isssias 
fli@" fomalae tm ealcalatii^ t-qoiltlTiam seastaata for 
ma#«sa» aurlast Mastiess a:r® ieriTSfi la a lat©y stetioa* 
However# imfojp# -a. awerieaX &f tli.® eoaitaats m& 
l>o,«siM.#| amiytical a@tiii>is f#? -ittemtmimg tli€ s^iiaifftlttger 
itxtrin #©ae®mtrati©w *»!« Tali® is aa 41g.dst 
w«f® ThB first astfa-dig tm mis ptt^pes# ia* 
fQlTOt tk# lis# ©f ®6l##tlTe tm aid 
til® i©te»taati0ii of roduaiag falwss ©f tfc# systim l«fo'r« 
siat .a#t« 4if«sti©s tm th% M%%m* 
|ii.) foaat tiiat %hM mttMmef ©f ©sgaal# »«1* 
tm p»elpltatiiig se&a^rdiagti' i«ta t'SfieA 
mftoilr* Am&^^inglf solmMlitf tata m tii« pm^ipimtim 
©f s®T®ral -aiiitiomal &r§ml& liqaita mm ©olles-
t®tf aad Is p»s©iit6i ta fail® !• Tiiese data, aat; tig 
ta#8» of aolmlsilities M tli© iextrims^ in mtm ant i» »• 
pfopaaul liaif# h^m iaeorpomtid Isto a SQlitsaa {fal^ls g) fU'i* 
s«fa2?at3.ag tli# stiiaMlagex mrnttim* 
mr mmlftiml sekmrn., it was t© 
©Itaia tmajatita.tlv# aeta m, tM aMi-feisty &t ««iltt1»iliti©g 
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B^tatioa ©f ftltsat#! from tM Precipitation ©f Alplia, Beta 
ani 0a*ia gexti-ia Mix1»«rei Isy ai^gaaie selveat# 
• • ' Sota%i©tt • •• 'if 
mmlplt&nt Obs®ry©a galeia.atei'* 
fsiQhlmmtkyl^m IM ©•§8 
Brc»i0l!©m«mii S#i4 7#l.i 
-6*80 
|i#| §#E3.' S«gi' ' • 
*fri» s©lmMlit|* Sate of faW.® 31 #• 
fafelt 4 
0f mkmMimgm' mxbrim hf 
tk« Br®@ipiteat. Sohem# 
. , mxtstim - Bextrla : ^^ H^swerr 
I^3£ligia ada@a .^8» rmPwemA gig« ^ 
Alpm f-»m 9?a 
mm B*5o ©•» m,f 
§mm • • S,BO 5.17 ' • • m*z- • • 
m 
fiiis iafo3?»itio,a Is ©©ateiftdt in fam*# 3 tai 4, t% is 
aidat that tli®' solmbilitleg B.m sA41ti*r® and tMt r©0€>irer,i®s 
©f i®xtsiss qmut±%m%iw%* ffe# •mmmm' talu@s iiair« Mm. 
tm t&e aaeaats ©f fi^xts-ias weminlng ia sdiatlm 
after «aeli py^eipltatloa aai erfstalllz&tiea at#p# Tfe® pari* 
tf &t tk'® r#0O¥iTet tm&%i&m mn fey «p«#ifi0 ro» 
tatioais aai hf tteir erfstal toaa tsm s# a»propyl alooiiol#. 
msm M MA. Mm mM. MMUM. 
fh® paper |(r©#Mart« ''mm tli«: smmn^ 
U8©d for deteifsiiilsg tli® ®«>a©«atretioa of liasai- aaa orolie 
fi@xtjpias at tfaiXiteitia. fli®a« are mpmim t© tli® prefioM 
sia0« not ©sly B,m tk®y Ims t@ftlo»s toat als© ttor ar« ao^#. 
a.mm&t9' parti©ttla-riy fo-r ft®t#imi.iiiag tala©®. fit®!* a@-
iraaopMUt 'W# eoBsi.itJ^feli' iatsip mni th® first 
mm%m%8 mmm tfaigiilatet fa?** falw« obtaiaM 
fey til# 8#lt©tiTt p3?®<3lpitaHt ssfe®a®« la lst«.x 
Of tli« a..ixtiir@s liaf® 'feetii tef a#aa« of pa.p®:r ©hrctta-
tO'gipaptor#' 
•Of aeetsrxty, @xp«:r.|®«»ta ©a a#paratiott aat 
©f kaowa aaottjits mt linear er#!!© eeapoaMs, iMividtially 
ant.im aiJEtarss w%m tli# fimt t© M fjplml 
mmsf mlmM • a» slioi® im fabls i# fli® I'sttieiag ©llg*©" 
gaeeterJlt©» w^tm 4®t«miae4 an alkaline #oppS'r Cf#) pi?®-
©«diir© :mA tfa® aen-reduelag @f olio. lay th@ ti-
51 
§ 
nmomtf of IlMar aad 
W tii® »p®r cte«atc»grmi>lii@ Bep©#4ii» 
CHO CEO 
AMei ^ mmmxy 
m#. O'eapaaads asatei»t ffigS* mgM, $ 
JL gl.*is©s® »«# 10.0 10. 0 10© 
a maXtCJS# « 9,50 9,80 'im 
i * ,glll©©S@ •§.§0 4#if m 
• aaltost 4,75 4,70 t# 
4 * @lpte i®x%:pia n l.ii UB& m 
feeta texl^ia s*it 2*83 9f 
gisaa a#:HAriii i»i2 l,®g 100 
s» «1fea1t l.fO im 
li®%a d9£trl& ZM 'dji 
$mm d&xt^im i.ia i»m m 
iisew ©iig6«« 
0t tlis eoapoaaAi M0l;.@4# 
,pkeiirl#aia» s«.tMot *mX&m tm aiaetiaes ©f eyeiie 
oompottnta ami, fos' mixbwt^s ©f toxtria® aat Xtm&v-
"km rtportet# fli® lattsy as# 
simo© ia tM •qutHWSM #xp«e4ii«st» mixture® ©f tMs tffo 
aaalyzti# ^la mmrn mmm tm linear eompoaii^# sast 
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toss as e0*i*ib8tira'b#s^» A i«jries oi smTm% s©ataiaiag 
olig©ia«#MifM®s tomst 'fey fljeat ©oafitug- aai ttaea hmQ%^§i^ 
zim ©f as&eamaM aayMs# i»s in tM r^aetloa 
ffilxtajp# hf pap@i? «tir©aato:grapli|'' mmm&* A #o£3r«sp©aiiiig s®i*i®s 
eomtalalag IscTOltose aaft slfflilByli' iAsatif i#i nas ©Maiatt 
tiitfe is@aa2.t©a«.» tli« Ineoyjefftti©!! ©f 
in, eteisf ii additional »ti4®»® for 
ffeas® '©ottplta lia¥« te#sii aest »s@3f«.i 
In taaiml© statlei irj?tg'ttlafiti#8 in the stmQtm® ©f 
tM .«fflfl»»0C!iap.omiiAs &m la partituiar' tlisf Mt# 
beta as#A f©r elmeiaatiag tk® a©t« ©f aetion of ttot- ^dr©-
l^tie anfjAS®# • mlpka aiii feeta, la tli« vicinity ©f 
polfetit in til# ttsltealt,. fhi®s# ar© tis«tt89«€ is a 
latef iteties* 
eottpiiag Bxptrinsnts $ aiii 4 w«re at 
©q,aaj. e-oaoimt^atioas ©f smbstrat## aat tmapi#,, fto© Mt® #f 
soapiiag s«a©tioB3 wlt^ thas® co-gtt%st»t©« mm ^ ecapa3?®4* 
•fb« $3jB©i at *Meli cotipl«i prMmtts apptai^a ia tii® 4iff#3?-
eat »a®ti®a mixt»iarf-a m-%m 3/4, S 'I/® -asA 2.^ i/^ tcmw^aioa 
iperioii fo3? *ltc»s#t 3tt©if©i:« aai is-imalto®# &:epe3?iii»Ets 
respaotiTely* iraiiss aaltos© aa tli« arbitr&rr stanteM tto,« 
rat# ©ottpliBg «it& is©iiii&lt©s# was J/i aai witli ,am«ros® 
%/X4t tlmt witJi aaltost# staSiss eeaM be «xtead«€ to a 
lairg# Tii37t«ty &t ©©-sufestjrat#® fm ag©®rtaliiiig tM im|}©3?taae# 
©f spatial ©eafignxatios of tli© e©».stibst«t«s in eottpiiag 
m 
f-fe# s'diietlfiias mf mmTnua aaflast whiQh wmm edtsW 
ilsktd by tiisse ®:xp@rlii©sts m@ #tttatioos iZ), 
C3| aai |4|. 
I—> • alpM m •» f, i, M, ,, 
R « $• '(2| 
% «=? a « 8-1 f| l©g M, •,# 
m * f f3) 
% 4=? 4 fiffifflft n • t, 10,| lit ••. 
a * S" |4| 
imi&^m a type ©f *gXw^mMi@ be.1;«$sii 
Xlmm aat efeite a©la®«.i«S'# It ws tliat ©aiyle-. 
hsgtaof© til® amalifst aoMoiil© tsm whieJl 
ejelie iexttins -eemld to ejtttMesizsS bf tk« sszpi®# 
gaalagialm 'imMlMm-
mm mylQhmmQm %e«Me avalMM©-, a iig®st of imeayaag. 
any last, aai aajloliexa©®© wt® s#t ap# 1% was iini««4 aurpi-is* 
Im 3riM %M% larg« amoaitlis 'Of tetrias w#r© foaa©4 
f3?cw :aayl©liim©»« f^e. oyeli© i®xti?ias *©j?s ia©iitJlfi«a l>j 
ttoir ©iiair%©t«ristie io4is« ®ofiipl$»i a»^ a-prop&,n@l §«• 
•pl«x0s I §3),. K©t ©.sly 4©st'ielii» forasi frm 
MliewM t& b« iMp©aslM®| hmt also 
tb@f *®r« tomM tmm 
la ortesr that oyoM® i#x:ti'tas of S, f md & glmose 
aaj to® foywi fr©a ®©mpo-iaids.| tto ®tort sate* 
strata aolsonlas mast fi^at fee teilt mp ist© l©ag®f o»«s». 
aao#yiiiia mwX&m Is ©apafel© of #ffs<stla@' a m* 
dlstribtttiott Qt tM-gimme &mm lls®a» maMmlm* 
fiitf® reaeti^a® «ill 'fe® t«rai@4 iieaQlegiziiig rtae-
tiOM A^motiag tliat koselogs of th# aaylesf s®3rl#s &m 
3foa®t* loffeerg mM fmmh {M} a .s@ri#i ©f ®x-
p«riB«iits In ^i®li tte Goarse Qt fceselegiziag ^©astiGas ia 
©ajlotoptaos® aM is .aaltost ilgtst wm fellowti l^y m «1©0* 
tropHoretie fiias® BtiMles the ,p3f®ii-
©at# #f Im mlemXm w®i^t MmmimwMm ft*# tif %, aM 
S«,) ia a iaaltose*fi8sgiMS dlg««t.|, aad tii® abssne® ot ©yelio 
<l«xt-rlBS« fh@ ,3msttlt»'©f paper sli?©i«t©gi''aa]? &t & slailas-
wiit&si di®9st Mm TO-rifi©t tMs ofes©i?mtic»s aai tew shms. 
tJaat ^lg& aoleoaiar »iglit sa©0liai'ii®,s a» als# p-tssat |s®t 
f l g a r ®  1 ) #  
fli« p@j*pl©xlmg o.feses*v6tioiis of (£1) tiiat tin 
a^i jsol^eiiles and loag «iliaia a©l.e@al«s w«,f« pr#s«at «arly ia 
ooapiijag fte.©tio'B mixtiir®®, ttow feadiXy iat®irp»®%et» 
fomation was the result of iiomoloc:;i5iing ret-^ctions on 
t b m  i a i t i a l  c o u p l e d  p r o d u c t  a n d  n o t  t h e  r e s u l t  f f v f .  
ot Maetions rjroposed by Levin©« 
1 stiidr of tlie tispTOportioaetioii of aiB|*l©li®gt&os© by 
ttsiag tM pap«r dMMiato.grap^ te#Mi«i«« 




Fig. 1. paper eliromatograms of reducing sugars. 
1. reference oligosacciiaride mixture. 
2, Glucose. 3. Maltose. 4. Ma_06ran3 
amylase-maltase digest. 
S8 
tiiflaa®# ^iltlioagl'i %hQm is m zmsm for exjiSetiiig a pr©f« 
e^eafcial Sispro^so-^tiomtioii of tli© sabstyate aol^eales, 
Oifeeyg aat a^oiioii 1731 !mm xaaie tills slalra» ©lectro-
plioretle aBfeljues of Um mmtiom pmiimtB in an aiaylol-ieptei-
sss tli(ies% tliey eoaeliided a. px'8f€.i'0iitl£a rsaotloE w&s 
j j X G m M l t i g  m o o r d i i m  t o  o s i a e t i o i i  f S | #  
as, ,izrz? ©4 f C§l 
la #mta.l,rist.lofi of the !*:.%. audts of s-eattioE coiidiicted 
uad@r til®, stiiiiu ocMJtions fooris©iit»rbioas| tinrn, to j-erettiire, 
®te#) did not verity tiiis clsiiti* sioreas ia t.ti© -• 
fey Ii05fe#rg ead ffmimh •aalt^se was aot ©fesai'wd in tlie rea©-
tim stxtiire iintii 9 eoofersiQii psrioiis aad' glmcos© 
aot until §00 ia tli@ present expsrimeat tliese oom-
poimAs as well, as ami •iisrevolfed saooli- . 
arid#s souM I $b  M t r n t M  oa tii© paper ekrosmtogmMi at 1/4 
ead miqiitstionaMj at 1/2 e»p« Mb judged 
ffoii til© iutmiBity of til® siiooiiarid©' spots on tli© aliyoffmto'-
graiiij r^aotioiis ©e«.ari."'©4 with Qop&l pfobability 
at any t'.ij-cesiiie 'bond of tii® l»i>t®iaow t xM® moleoiile until 
©qiillibritaa was reaeliea. This doatsatioii %ms a-abstaatiated by 
tlie »salts of tiie alplia d©i.tf=in*siie^os0 coiipliag experiiasnt# 
fii© eoiipl©4 ia this axpsiriiigiit was dispzt 
In a immmr simli tliat x-i-ob ..biXitiee of teeaklag any gljco-



























o 13 13 to 
n 





















































• • t 
*<*•«•• 
m m m  
* -m • m • 
m m ^  
m im -m 
•m * * 
























s p © 
1^ 
10 © 13 «*• 
» 0 
•«« 
m' o 1 
1 
^ n H 


























I € # © 











a. bfaaoMad j&oleeale aaig ®ii» iitiafe®^ ef glmmm risiiues 
p@r Mo3.®0til®. • As«uaiiig «e@ffiei®ats of ttnity,. thm 
©taillteiJis ©©aitajit f©r e^iistiea |f) is expresssi ia 
tioa iM) 
K . raipao^roaj 
Slpiia rOa*6_7 ' ' 
Siail&r @^re salons and a^ygiiaaiit# .tolt fer ©t^-
tloas |S) ©at C®) aatbemtieal teteil tm mlf ©faatioa 
Of til© tWEtitiss la ttmtlea |1.®J only tt# alplia 4#i:* 
ti-ia $omo®at:rstio» la reaiiiir fM »tl0 
§j|/Su^0 atist eTOliistet tor »®t&ots# fiat tfai® 
•i mtlo 4s t© & reatil^r mtastttalil® qmstltf |l-i)'^ mn 
b© 8ji©*a aatlteaatit^allir.# 
Bime tli® «.azpi@ is ©apafele my i»4 
sldiQ teMs .ast ®jBtli©sl2img a@w eaeS|. &% stiallifeylw a ran** 
dm of lia@« ®l.l.gQ».#«tiarlt«s will •y«sa,lt» 
fii© iis^tribatlda fmsti-Qn. tmm pto'feaMlitF toasidwetioas li 
similar to tiat tm •r-am€«i li|'-ii'#iy.sis #f -polysa^ielitayM®® aM 
treated hf Mtm am4 ©©werters (31, 4f| 50}» 
l,®t th® p!S»0ba:1bilit|' the.% a glttoo©idl« boad bapok^a bn 
fkm til# pyobabilitr tiiat a ©©staiii .gla#©st rtsi-
d»« is feaiit im t-*, moHmmM ts 
Pi -1® 
fli« proMMlltiss-tlaat it Is fottad in tg, §#., ,«• aoi«» 
ex 
tales ajf«: 
» s i,® 
F^. :• 4 4^ (1-i)^ 
• 
'• 
fiiis aaaif^s for tkm g^aere.! •»!« leais dlyeetlj %&• Eelja's 
ii,gtrltoati0» fanetioa 
% « m (1^11®*^ 
TM pT'Otefeilities ot ©btalBiiig »oX@©ttl@s Sg, 0^., 0^, 
a» pmprntioml t#-
P*,. .l/B l/^ ,2/4 
Oa a#riiftltalag ttoy 
•pst • -i 
« I 11-1.1 
:F» » 1 {1^11® 
i 
» i {1-41^*^ 
Pn+8 • i 
#' 
If tAi# total selaf Qmmsitmtim ©f i&©<sM3?i4®s ia 
system is m» , tkm molar O'OBseatFatioa (%| ©f tli® atli om-' 
peasat ia glwa, toy ©to® tion, {13,} 
m 
till 
fhM molm mtlQ 
Br analysis a parsasfetr •*•!* h&B fe^ea latrodaatii int© tia© 
fiqiiilibriam #xp^esiioit. It I® €@f„a©4 as follows# If is 
%h9 mtemge atafetr of r#e,etife glucoat -tiiills pes r®4«elag 
gjpemp at •^•cmpletios ©f ^eaotioag tli@E %/&. 4s nqm&l to «i«« 
ffatti »i» im tH# pr©tetolli% tlial m liaka#® ts 
te©toa aafi ia %h^ Tmipmml of t^e eteyagt ©iiais l«agtli of 
l.ia®a» saei@lari4es t&€> systata. fii® qmntitf «•&<* Is rdai-
•ilf m©astt»bl6 fef aaj &ii® ef t:lie tese^iied In tit# 
exferim©Btsl aeatiem,. fM #i®ws,si©as tm %hM 
tosmtlm. of ©yelio iextirias m&mm t& 
miJttefe ia ^ IMS, gllgt 
Ti'liea »ait©.0t is m&i. m a sttbgt,yat$ f©3? '%im mmymf 
oalf sgasms-abl© lem&tlQm f^^edeiiaf ttog# of itttution ^  
QjQllzim i?®aetioas mm mot pro#t©tiiig aiast a»i«r aoaal 






ttactifiM ai?©. f,ora®4»' an aas3j"siii for tl» s«©©li* 
aifl4«s p^sssat ia am tfiiiliteatsd aaltose^aaeagaaa system 
siiomM l#a4 i@ 'faints. f©r etttiliferta® ©©astaats o.f lios©l©gi» 
«iag' »a©-6ieas# 
'bir K©rb#rg aad m&mh |fl} oa li.«i©l®g3lsiag r®-
astioa im a aaltos® digest iaftitstsi ttet th.® sfstea was in. 
«^tjiliteiia. ia afeoat lOO© s«f®MriSe eoaetatyatioas 
«®r@ iiet.6ra3.a«i at iO-GG G#f* aM io©#- G* la a jsaltos# ti» 
g«st» s.^ailiteitia M4 %«•©& «sta.Mls&#<l sis©# 
til# aa«ate^i4« eose^Btspatiens w®m %k& sm$ at tM two times 
Of saiipliBg# flms& mMmutrntimM me mc&MM ia fabl® #» 
fafel® i 
Oomoentration of liiiet-ir facqharia^s ia & mmmmtB* 
laltos© Digest Originally 0.146 U ia llaltest 
Conceatr&tion 
mmMTM0 ags# p®r ml» Molar Talti® 
t* ia.»i€ 
Si is»m *0360 i5.0 
i.,it • 0189 ,..4i 
0.02 »s.o 
• • »» • 
3.87 •©0467 • • • 
fM.  *i« rmlm tm a s,rst«. Is tto wfipresa.! of %h® 
awragt -eliaia lamgtli of lia®©*^ saesliftriiea .i,m TM 
§4 
*»i» mimes ia fafel® •§ oaie-alatat "Uf salsstlttttiiag t)m 
fifpseofrlst# eoa«#»txstioiw in ©ttatloa (15) mm& 
aolviag f©r »!*» 
Oj, - i <X-1)®-^ 1% (15) 
:lf th% o#ttstaats for lioaoleiiiatmg raaatioas 
i) ia wM©^ S| lit, x, «« mf poesibl® ©©afeimatioa 
war# net d«iaal tMa tfa© vela®s womM. m% l»® 
latt## wottM »sai.t sine# t©ii©#iitfmtloiis Qt «a®fa 
,sae0liarl<i# wa-aM M pirtseat t®i)©Miag ea @f©©ifi© #tiiillferii« 
«oa©taa.ti* iow¥©3? ©-oastaat- mla®g vm& ©btai»i f©r the 
afst©®! tlwrefor® t&e ©qailibfima eaastaiits tm .biologizing 
mith liaeat safestspates «r@ 
fkm mmmtmtiQm of cyelie a«trias at ^qmiUMim in 
aa a«§rl@4«xlj«iii digtst «fr« hf fii® pm» 
©ipitaat idlita# aafi ar« »0O£4e€ in fafel# ?• fM.s also 
tentai'ss tm tto dsxtriss mmm&tw&ti&m. ta 
tlie •aia|'l^«ptao.s« ®x^frtiss-iit.» 
flid «i** imlm# tot %m sfiyldtextirin di,g®s:t was salea-
la%@t f3?os. tk9 eefso.*)#, titers ftefop# aat after bsta e^lag® 
41g®stlGa|. «liieb trnm ala*- aai lg.*t8- als, #f •05f5 K 
0e(S0.4li,*' • MB a flmt •aiaf».siaati©a for of 
limm •aae.eliaritss ia soltttioa, -^aleulatt tM saltos® 
f f 
fli« Itulllteiaa 0oii0®at2?ati©a» 'ereHa 
is .laylotsxtria aai is .&»yl©teP'faos® 
©ige-st- Amyloii®ptao5$. Digest . 
eomfotiai gas# »ol®s % yielt ^s.» molts $ finlA 
©IpJiit g.,.g4 •#©ES1 ii .^IfS « 
s.sa •,0©514 a# s*§a .©OSOf is 
gaMa §'*S§ • :«'0tlgS3. ' • 18' ' • •OOlBf • • • § 
aXmt ©f fcli0 iigeet fi?« Its reiiieiag pmmt mlm ©ttiatioa 
m ) ,  
i&s. ©f CsCsO^JbJ^ 
wt# of aaltofl# « — '•— I IS) 
30.2 
fM tmtm is %bB ©f mM&m |ft)* 
'Whm ai»«i*i®al mints fs#:®.© aad «0gfS| mm iasetttd ia eqtis-
tios | it | ,  tMe saltos® mlae ofetaiast is mQlW .gysas* fki« 
figiir© is only appyoxia&.t^li' &%ml to %M total iMSlg&t ©f 
.gaesliarides sias® it wag atsmsft la tM ^talettlatios tiia$ 
«aeb sidt&fds gT'Oap a imXtss# la 
til© 4i»st s#Ta:»l ii-f>i.@®.tilsr »-pmXm ©f liwai' saeeliarit## 
iaeludiiig glumm ama l&reef thm asalto®« •m.m pr®^ 
smt* TQ QHsia %M if®igiit ©f tli#s#. a441tlomsi §,lmos® 
itm«s $•?§! til® imrm&sm la *05t5 M ^#CsO^]g im 
«^tta,tioa Cli)« A mlti# of •0-&74 gwts-. is ofetainet m iolT-
iEg til© #tttatioa# fJa«r6fo» %h& total wtigit of liaseir 




i m I I 
te" 




























f all# i 
mmmtmtl&m 9f in 
m&mmM mfMm M«est 
- Goiicto.tretioa • 
Saoohagld® aga* par ml* moteg »i<» Ta3.tt» 
% IM .©002® »» 
a, g,©f ,0060® .Si 
.3# 
• • S,©$ ' ',00303 ' • - • • ,Si: ' ' 
fm thl9 txpeiftmeiit 1@ » *•# 
Siae« til® mrnlftimX falttes %hm klgkm mlmul&s 
weight ^©aast @f f®« ea %M 
pmptf' ®lii?.Q»atograMi tii® ».l« mlm «fflpIoy@4 la eail«.tiia* 
%im» m@ til®' mmwrnM^ first tisxes &t 
fatolt it ^Is- mlmt mg al## ©itaiaii *k«m 
®q,iiattoji« using %km mA #t »«» g©ii»€« fit® 
eeasteati ws» twm ^stiltas ^mS. mmt 
* 2»i# X ir® 
%#«a - s, Hf^ 
* 3*® X 
'tb» w^mm tk% t»# ®®t« #f tfitittteiia #©»•# 
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tm eont.e^^l of »i*» is a®^ 
aat M$ fTOlf©€ la t&e-e0ii3ps® of tMs lot 
•©aly is it applieafel# to tli« ma.®egaaa «azj®« tout als© t© 
s©f«i»al &tkm sazfiiss of tli© tg&aa^'^laoRaida.s# 
Thm tmrn^mlmmsMmmm &m saafmts wMoJi brijag about a 
j?®iist?itemtlQ.a of th$ glumm »siia«s ©f tJi® siitetrat© 
a0le<iml#i %& t^m mmw la aititiea t© maeerana 
oiylas©., tM« group. :phmphm^lmm {1.5|. IS, »» B9), 
isotJuofffeerrlai® C§» 61 |3|,, amyl^altas#' 
Its, Si) aai aa|r|.j3su0sas« |40» 41|.* f© tk® 
iitilitf ©f »!» -riito# coiioept 1ft as ©onsider feifieflf t&« 
pfa©spiioj*i'Mss m& 
Tim fhisspliorylas# «a2fm#s of aaiaal oxigla liaw h^m 
jiest tMr©iigli% 8tti.iifi fer (lip li) aat 'tliat ©f 
flaat oMgia br Mmm& IS®# 391# fli» «iig|ms« mMljm tM® 
rsaetioas ©f %fp® itt 
% -I- ^ i-l*p • a - 4, §..,. 6,, f, Cl"?) 
fli® ffiatli#«tieal terlmtio-B ©f ©a expseesslos f®r' %M ©quili-
bjpiaa ©oastaat foy tliii ^©aeti&a pa»ll«ls tk&% foj? tii® 
aaeegans rsastloas# • flit ftml wsmlt is 
Z-G-i.pJTi-ivJ' 
S • — — 
.. C%FO^) 
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• f l  
Brnem^iAm »i?s la tli© of asS&SiM# 
^Mmm whiQh is remaias i& tlie system and a rapid 
atte.i.i3aieat &t ®<|uililii?atioa r@salta* tlad#r eoaiitioas 
Im mlmuXm w#i#t 0Offip©»»,S3 staiaimg md. witii iodiae ar® 
piotaeiit ija tte mmtion aixtm^ire#. 
e.. j(0tioa of mlitajgf Aml&a® 
MjMgn .at mmm -MMMMMM 
fti® tsm speeifieityw •eosaoali' as@t "Uf ©nzpa® 
oMeaista dititss tli® eoapoaais mhiQh ar® potential 
sa^ityatea f©r aa %m%fm int© two iistiaot elass#a,. tiios® 
mpoa wMek tl® snzfa® mn m% aad tli©s« apoa mM.&h tla® ®a« 
zpi® ©aaaet aet# f© b«- suf® «am|m#s ©i"® speeifl# ia tiiat 
tliti- stttetratoa p^sse^siag siallaritias, 
as for «st«^ giftosiill©' piptid® 
l>0iit#| 6te# 10'«©WF, it is thi» g^oiip ©f siailax type eom» 
pou»48 mhX^k tes fe®©a furtli®r -imteiitiaed ast'osdin® to 
spe®ifieity** *• 
Bf©fOtt®ats ©f ti'Ms womXA i@st as to tMt 
©a aeoottEt ©f sptolfieiti* th® actios Qf tii® tnzya® is r®-
stirietet t€i a fm specifi® ©oafotimts. fli®s® woirkers tov® 
failei tO' appwelat® tti® si.gaifi©an®# ®f r©a©tioB kia®tio» 
la mzm® aetloa.. fla® **®ii2ym® sp®elfioity« may b®, 
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lag a^l0t2ri©'i«| mM (®S| ttet it ms fomei f^ea 
mlmnlm lajegtjf tliaa ®ayl#trios# per se# glmmm 
is farasd twm ma^lotTiom m tsm ImgBT o3,lg®sme©&arit« 
m M%h ©aa fe® ttttas^igaottsli'- hj using 
par® aaylotries© aM affiy.l.ol»«%3?a,c»a# satoatr&tes'# AS it hm 
hmn r^peateilf S«»aatirat#t ttet smli*as?3r aaylas# aa^a m 
mltme at m ln£lni%%mimt tatt, ttis. oalir possifel® rtaotioa 
rott1»«s tm tilts® tm safest^atts m® hy ®taatlom« 
fgO)| {Bl) sat fsa). 
—> §* -*• %. i m 
§.4|. > 0*. • Si • 
• —> g s« 
mlirmj asylas®, malt aaylaS't, and aaflas# 
do aet oa aaylcityios® siao# tli# rotatioaa of tifisae^iiarld© 
digests 4ropp®4 ftiM iaitial #f 1»©S'^ to a final v©la« 
9f 1»33®» fto astttai mt&tim la tlis axperia^at ©f 
0*68® agresd wll wit^ %km tiieoretioelly ,exp®0t®d, arop ealea-
lm%m tm ©tiimtien of •©•.i©®* and aaltosf wsx© idea--
tifi®€ la th& rsastloa aixtttre by eoluMa 0lLr««tograpli|' (SI). 
Tfa# iifdroljsis of' aiBflotslos# t® ©a© Bolesiil® of -gimme aai 
#a@ aoieenit ©f aaltos© ii tli«r®f©r© demojists'a'feed mal ia ia 
hariaoay «i%j|i ©oateatioas' -Qt fldfe aI# aM iMrlm* 
M^i«0k*s s^iKiliisieB tkat it^ was mt M|"<i:pQlr»fel® ms teas^t 
74 
* 
fea«tttatioa «xp©rlaa«3its prot©a t# 
•aM# mt tia8.« sat is rtfloiisly ®rr#m«omd« 
fM wflet«tws@ »m.» lsolat#t ia, q,iasti4tl#i tvm 
im mm 
fli© tetrasa©oli6Li'id«-aiBylase e.xi#:rla«»$» mm% ©oii4u#t«t ©s a 
minTQ tmM and ming al^ sasfmt, galiTsi^ 
aayisse# Maltos© wm only #f rm&tim 
fl«4 m 'mw®^ otooaatograma ®t tli© dlgi>it« 
'tfe# a^tim myXmm'm ts #xpy®s«t 
hf &qmtl0B (ZB)» It is MgJili' laprolialilft that mt« mmml 
mMitiom glMos® is fmm #»ft ©f »3.@©ttlaf tliaias 
la3p®®r tlM ^eii® obserTotioat ars Is tlsagr®«Ewat witk 
Mys'Ak*9 mi. witk I^iria«»s mntmntiom tliat glttoos® was- pr©« 
ama«4 trm aalecalei .Mtssi" t&aa ag&la# 
Myrtlek^f ftmeiitatioa ©xperiaeatii &m »ubj#@l5 t« tfe# ©ritl-
#iatt eljr®®.^ a®atioj»i* ©a tfe® lisaAf 
«aylolisptft©s9 af a sufestrat® ami failet to ttet 
moXemlm wmM ^ rapidly iagre€®€ hf sallfa:^ a^las« 
gl¥0 rftiativsXy lerg® siaotiat® itBylotrios®^, tew mklnh^ ia, 
ttirai glaoos# oouM Tm .fomei t» r©latiT«l|' liigli e,©»e,®iitya-
tleiiii.* It i,».| t© tliat soa# 
•ef tb.t» glttO0s@ a^esiilte froa %M aetioa #f .saiifaiy 
m iargo^ t&aa •amylotrios#* 
m^tkm liae &t mMmmm • fm th# mmhmlm feip 
glmm% tmmtion «ag f?«i tk® 
m 
mmtSt Th% initial WQ&mtB of action of salivary amylase 
m tliii satet^at# mm aaltos©;,. aaylotriea# &M aju^lotfttyaos®. 
B®ri©4i0 aaslys®® ms %m pi-odntts of reaotioa «itfe^ tiw »* 
walfi %h&% aft©!- tfe® 'tottlk #f tke aiafestrate mm liytrolyztd 
t# Stf tM# aj^l©t®tMos# eoaa®iit»tioB 
fesgaii to m&mm% eaa tlis @oii®eiitrati©a to Immmm 
o©»«8poatiagly. fM amyletj?!©®# ms J^y4»lyaei a«3Et fo* 
gltteos® bsgaa fco appta® ia tte mlxtttj?© and t&« asylntrios© 
to tisapptar* ^©.timtfly tta.® ©rigiml • sufestrat© is ©•«• 
|3l®t«ly e©af«?t#€ t© glaeos# aaft sltieose wm 
t&T&m only in tk© later stages of tiie reaction aii4 sppai?» 
imtly trm. amyidtrios®. 
mMmm -£m^ mm^m 
fli# action ©f aXpka sfflyMsts oa anylo-typ® eoapoifflas is 
iBterp»t®4 fey aoat luYestigators m a yaadcm Itytirolygis of 
th® alplia-1-4 glyeosidlo te©iii,s.» 0#iis@t»®»^^lJ toring tk@ 
doarse ©f r®&etiea. on© woald ©xpset to fiai the «liol® a?,ray 
©f liasar aayl©Slig©Sfteeliarl4«0 ia ©aggwi© digests. Whm 
•e«y3.#a«:st3?ia, ai^leli^pta#®®^ amyloa# or wej?®' 4is®4 ea 
smli3t2'&t@a for tto® ^nzjam mAm -optiaiam ©©aditions ot tssip®!!-
fttmrs, iS» saltsf ©t©*^- tli« only ®igaifieattt m&Qtim inter* 
mediat€.s pyessat at any tiae wire aalt«e |©«| § aaylotjrios® 
CS#) sat ejayl0t«ti7&ose Id,#)# A typieal ©te^atograa of m 
aayleisxtyim tig©st at 50^ ^yfirelysis ie repyodwteeA in 
m 
Wims» 2» laalj'ses hf paptr steoitato^gra^i© 
Of til® 'tigesti at -rarjiag rea0tloa sliowtt 
%hm% '4mimg reaetiom tti@ eoaeeiit^tiQM. of thm^ Xm aole©* 
alar weight aa§eiiarid#s iiidy««s«€ mi. ©f sttb0fe3rat© a®-
wim tlas* Im 'sii:©M digests iat®»a®diat®s ©f tk® 
psata, Iispta»ssf©liai?i4® typ« wM@li w©«il€ «xp@etei. 
if i*aa4« Mrirelysii oe@ai't'€4 mm mt ©fes#rr.©t at any stag« 
of tim mmtlm*. It @«ip©'tiii4s liad to®@a p3»s®»1s| "fcliej 
iroald kate l3««a ©asily i4«tttJlfi«k4 fey %M aaaljtieal a©tlio4s» 
mwlm&ly %M attioa ef tli® mzm® ®a thms suMtmtm trnder 
'Qptimm emiitisas i»: aot raiitom# Bsfore pjeepaslBg a aeu 
a&®iaalia tm th@ mm of motioa of aayMse, t&» 
m8ult& Of &m^ml etter- ©ssipyiasnti will b» «©ii^ 
If sitlimsy msyl&m «.x^«ris«at.s wmm eoaia@t@t ttadta? 
eoaditiotts aafavoratoX® fm ©HEyias aetioa, ®,g. Iiigji pHf low 
pHf Mgli teapdxatttre, ab»«ii©« ©f ©»s«atial. l©ae> th«a aot 
O'Ely t&® rat® df tli© rtaetios but also tli© aiao-wits ana m» 
tur© of iBt@r«4lat® predaets mm .altsrti* & papta? ekresma-
t.©gi'« at 4i§@it at pi 10#S et 
wMofe. tJbi© is stabl® fetit aots at a atlow rate (4) is 
Mkmm fig«» 2# a6itp0«ai.a ©», §»! §^^,. 00„, t, aM 
•asy0s©lf'®i liiglisy aoleeula? weight smeeiia^ltes ar# p^essEt 
is this di«®st» la digests of m ^»5» iat©3ea®d.iat#s up ti> 
Sg w©f® 3P@solir«i aM laeatifitd m paper ^hrmmtGgrmm, 
77 
12 3 
Fig. 2, paper chromatogram of salivary amxylase-
amylodextrin digests. 1» Reference oligo-
saccliarides. 2, Digest at pH 7.0. 3. Digest 
at pH 10 • 3 • 
m 
SiaiMjp reanlts w®m ototelmed im, e2:p«jpim@nts ©oMmetsi at pH 
7*0 aai S# a* 
f&« iat^aeilat# mm-p&mM ia tli® aetioa, of s&liraxy 
on asrio®'® stmiist W stera@t«ristle mi» 
^atioa ©m papst alme^ptlo® sptetra ©f 
tkeiar iQi.Jji® 0i»pl#»s aat toy pow©»* ©sir 
ima®r fafssrabl# eeaiitioas mm th#, tjfttem«t4at©s S*, S* aad 
©4 pfsstat Im sttftieiemt eoa@#at3?atloms t© l@ ©fcs6i"r©4 oa 
paper @i«»«©t©.g»a»s#: fli# %ot&l wtaeiiig pmmz ©f tiie digests 
#xp3r®g:s«A ia miilif^'ans -of aaitos® aat tli® absorption, asas'#-
•oif«{8®,at8 ©a til©' iodiat ooiipl®»0 ar® »@©rt«i, -ia fafel® 9. 
f&tol# i 
fM aeduciag Power ant Iodise 0©l©ratioa of 
Amjlo#®-Salivary-lffl^las© Digests 'as a Fnaotioa of fia@ 
Tixa© 
Minutes 
jfflga# Of aaltos© 
ms m als, . Optieftl SiMitj* 
PU ^,0 ^ 10.S 
@ S.Sf M'Z ©»®E l.SO 
i 8,30 !•,« 1,14 
i M «» ©•©a 
W 16.»S 3*C» O.SS 
$0 15 »t 4*'^ •m- ©•3® 
60. S3..0 «M» 
4lb»-
sorptionaad for 1 al. aliquots Of the digests diititsd t© 50 
mis# ia a final iotia# oonc0ntjrat.ion of .00021 ji. 
ft 
TbM rat© prop&T%im mm. bt 0cwpa3^4 frem 
tk# plet 0t data m .seal. Im {figar«« i ami 4)* 
It Is tliat til® i,mBi%f of tk® alteiia# di* 
g«st decreased at 3/S tto m%^ &f tim mmtr&X ilgest wfail# 
til® ytdueing fow#^ 4a©^»as-«i ly «al|" l/il* If tli® •@oa.r»t ®f 
aetiaa ©f tb# t&m gQaattlosfi ms $M sm&f 
m& of &hmg@ ia the propertl#s ir©«l€ Ij# siffl®* 
Tli« ©basg® in lodia® fol^Mtiea^ of tM MgmtB mmlts frm 
thm pr^iimMm ©f sliort®# Mt still lmrg& mMemMT fjpapw-ats 
ia t&s digmt wMl® tli© ia^yeasfi ia yttatiag pmer trm thm& 
fra^tats as w«ll ^as fr« tM© li»w a©l®4iila? w®l#t prodaot# 
(&» f Gg m4 @4) •. fMt th.# lattat w»m pmsmt in tii# aeiitral 
4ii®'St iiM net ia tk& aimiim digests sliewi by 
#te«at©grapMe aetiiMs» Ifideatly tke m&tim of tii# »mm® 
on the 0m» satest»t» but tiat®!' 4lff®r®iit e©iiiiti©ms p3?©e®®d« 
l»f diff«r«at resetioa Itxt, as im tit# aajlottstriii 
®xpe»ia@iits, aot o^aly tli« »tt bat. als© tM natiir# ©at 
aaDimt. of iat®ra@tiat« prMsstg mr# €©t©3?al:ii®i hf mmtim 
©©aditioai. 
1S&. St 
fl* ^0vmilim ttoojef of Mzspa® klaeti©8 dm to 
Mie&atli# aaA Isiiteo ($&} asts^ta ttet law# of fimt oMtr 
liastiof aj?®^ followti^# fk& «>f ^©aetioa 
























AT p H 7.0 
•—_o • AT pH 10.3 
5 10 
T I M E  ( M I N U T E S )  
100 




0 . 8  
0.4 
0 
5 50 100 10 
T I M E  (  M I N U T E  S  )  
Fig. 4. The absorption spectra of salivary amylase-amylose 
digests in the presence of iodine-iodide. 
m 
%im a ®na3rffi«-Sttfest»t# ooapiex, Using sfmbels 
Qf Mi-ate«3.i« aai Meatea.: tM# salleat poiats Qt tM» 
mmt »« ®0a4«as#t i» {SSJ, |i4) tM |B§)# 
1 4 S IS —» X F 
f .*» t 
T«rsJ (28) 
Bk^raJ 
:|^ is tlssoeiatlea ©oaataat fey t^e ®nsym®-»saljfltra$« ©€3»-
pl« (IS). 
I3a tkis tii©Q3ff%M siz# 0f tfe# ®.azpi@ -amd sw'b^li'at# 
m&Mmlm rnhim la r#aXity is ^straily %mQmm& ia eoafairi* 
m& to th&t ©f i©ii8 ®r m©l#etties is ©rtiaari- ©iiemi-
©al rea^ttioas to.« mt b#«a fl® ia|>©rtaafi® ©f 
moa.eoiilas' uizm li«s ia %h» fail -tttt Ijotli m%jm aa4 smto» 
strat® a©,i®©iii«s amt fixst ftiffas# tiiroag^ tH© goittti®a fey 
tfesfiiftl motion 'imtil %toy TOllit# mi, f#a» aa ®ii3yffl6^.sttfestrat« 
If til© of €lftmlm if Mas ttem tlie rate ©f 
ii,«pif#p®jrti'Oaati©ii ©f tli® ©:oapltX| tli«a tiffusioa will h& a 
rate ©©atrolliag prosaas* 
Biffujieii aai^ al$© efftst ^ia«ti©s &t r©afti©a ia «-» 
0%km laamsa?* Aftey tli® emzymm sufestrat# «<*pl®x is fom«4 









































































































t m I 
i d 
« •© 
«  I  
1  ^  
•0> o 


































































miming ©f ssll-wxi- la^laas-imirlodextria Dig«its 
©f Var^iag Yisoositiei 
fit®r 
• • ##4S0 M Oe-( -ji • • 'H#®*- Maltos# 
Sijipl® Minates p«^ 5 ffila>: p#r 5 pia# 
1 % i.Si i*®0 
s 14.60 gg*4 
t gt»3i 3e..4 
'' • f • • • • • • •  ^  •  3 0 - « . g t  '  •  •  •  •  • • 4t.S • • 
i 1 1.® 2a$ 
m 6,,S© 
•io f , M  lO.f 
' ^ 11.71 M.i- ' • • 
s 1 0.10 0.13 
IS 0',fS l^OS 
30 1.18 x.*u 
's® B:M t.si' ^ 
4 1 
g'5 0»15^ ©•I? 
g© 0,1S l.EO 
BS 
IX 
•f#l©eity of saliTari' imylaa® A©ti©a m lajlo4«^3E:'fe3?itt 
m Different Yiscoaity S©aiiti©as 
velocity 
. . ria&QMlty: mgs* of jaaltos®, , . X.. 
aaspl© per mia* t 
1 1,00 f34 .asi 
a 10.8 O.SO 3«Sf 
3 a§,s , ©•W If .i 
• 4 •• • if'iS- • - • ©•6®1 • • ' • - • ' 
Is »ko«i^ la tlgiiyt 0# ,ir ti# rsaetioa fat© was 
oaly ©a %M yate #f tiffasioa ©f tke tte'flaats t«arts taeli 
©tiitr tfc«a a st»l8to.t Mn# sboait k&m fetta •ototaim#!. how-
©*@fI tke ©.ff«et« ©f fistow solTtat oa tli.e rat© ©f 
4iaii09iatl»» &t %h% pr©ia®ti aiaa #a23fae m^st also h& oo'ii-
BM&mi. Mimm tte »m«stl#a paf^oiaets mm siia#®ttibi» %& 
th#r A r@a0ti©a »t© grentor tliaa tJaat O'Maisst m* 
4©3? ao,s»al tirtujiistsa©®® aigfcit m aatieipate^* fh% 
tim i^m ©f tli© emrve im figaw § *8 la tMs 
tl3fe®ti<>a* 
IM jETOsMaa fiC .tesgMi .aasatesMta 
Til® ©ligosaoeliariiss. eeataiaittg l*i aa4-.l»4 
gliieosidio lljikages a2?t f©m®4 aloag witli tli# lia#a2* oligo^ 
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(M G S .  O F  M A L T O S E  P E R  M I N U T E )  '  
Fig« 5, The effect of viscosity on the velocity of salivary 
amylase action. 
smk m l?eta sjijlase liiiit •isxtfia* fto first 
iiierAer of tlie israaciisfi s@ri.e# is the tetmsaecliarii®. Its^ 
,rat@ of fOBiatioa \«as eompuralls t© tli© ruto ©f femaatioa 
©f glaeos©# Tim tjranclisd imiitasaeoliariitsj liexascieoliarldss 
an,4 iMiptasadeiiarlftes mm formsi tarlisr th.aii tli# 
saeeiiarite anfi b»m besa Qhsmm^ is feotli st&reli aat 
g«a llffltt i&xtrim cj-isr^. 0legates. by tilis papss Qiksmmtogs^i. ky 
s«tlio4s» 
fli® torensliea si^colu,rides if®» idiiitifled oii3# bf tlieil* 
eharaeteristic rdf.i'c.tion ¥«iooities on papt^' and not by iso­
lation proeetiirest flie prsssaee of © i-f lialttig© ia tiies© 
ao'l©eui®s Mtaris tiieir j i.;.r{'tioa is mm'pivrlBQm to tiis 
liasas- ©ospouacis# ©lus lsci),ultos« Mgyatei tfitli a.Tdloeity 
rail¥#af Mtwmmi tJiat for aaltoss aat tiiiyl^triosei tis bmaciied 
tstrasacoliaride tiiat of' tlit liaeas? tstrasaoslisrid® 
aat liaear pe'atasaooMrM#, 
f«o satfcods ai-e stiggestea foy isolating tlie p'Hi*# 
l3'raEol»t saooiaifirides# In t.li@ setlioi 'tli© coapoiiMs ia 
crude eiizym# digests iiomM be rssolT#d oa tmper oliromato-
gi^iis and rteci'fereA 'W slseties t®etoi'./aes* la tlia seaoat 
astliod, BlQolml fraotioimtioas- of siiajiiil© digssta wo'iild b# 
m&A*. fii® digests imuM b© pii^Qpapei fey .rtaeti'ag branoli©4 
limit aextrims ammssi.mlf vith salivary m&jlm® and 
eloatgldigii ffialtase f4ii • fii« lattei* mizym.% tiould t©g»i© 
til© liaeat* to c^ucoss aiifi large braacliet saooiiarides 
88 
te tetmsa^obsridj®. flie liiisai' eoiapoiisds womM be rejaov®a 
bj f#»»atetloa aM tlie tetrasaeeimrid# s@pa.rst#d by aleo-
Mol p2?@®; /X-. t'.oa* 
iiii iatereating prdblsa in eaxtoliytrata ytsearoli still 
iiii.@ol.¥©€ is tlio dQizrm of liraiialiias la atsimii aaft glycogen 
soleeiilts# Oiily u;-;pro.tifaat© wl-ii«s for th® of 
lsraii0liin,g. ia tlies« moleeules Mve to@©:ii reported ia tli© lit-
si^atur"®* flis "brsjiehing maj be foaad ijy {paatita-
tively tii© brsiieliM s..aecligi,ri«ias pw-ssnt in 
aaiifars' asflas© aiQQatB of BtutQh m rsljcocQii* .ffoia tli@ 
psreect f@ of tot-riohed sacetasrid#^ it fjJiOiiM b® possible to 
^aXeaiat© %lm 4©g5s© ef teaiieliiag in tii® original cojapouads. 
flit affinity eoastants sf a&livhTj iiiajlas® for differ-
@st smhatT&tm witli tli6 iOlcaulur sisse of tlis sub­
strate# for b 4 loiiept-oij® tli® talus obtained tias 1,-0 x 
3 10*" ana for c,:-,;rlo<lexta?ia it was 25#3 x 10 . 
Ia ttm deteriaiiiiutioa of taess ooastaats tii® felooities 
Qf yaaetion v/ei-- 3?oll0vie'i hj jfo-tati©a ir5Basiir©ii©B.t.s» fli© data 
are giiraa ia -isitole s 12 &.M 13. ®t# falooltf of readtion in 
degrees per ,?.iinttte mB oalaiilatsfi fros tim iaitial slop© of 
t.ti® ©urft obtciitiod cm plotting tlia- mtatiom data.» Using tJiese 
mlms ffable 14;) emd the Mieliall®s-ll®iiteii equation (B5} la 
til© reelfi-oeal torn 
8f 
1. 3> 
^ % fS| ¥a ^ 
til® affinity constants mm M ®valiiat©4» A plot Qt l/ff) 
aat l/{s| isf« a. straight lln## Maxiaw wloeitr {y^) 
eoi'rtfpoadi to tii« qu tM 1/v «ia aM ta® 
to til® sl©p« of til# liM* fii« affialtj ©oastaiit, tlis reolp* 
#0®al @f tisseeiatiom ooasteata, wem ealtulated 
fTm tii©is» values.* 
mhU 12 
S0tati0iis {4®gr#«sJ ©f Bigdsts of saliTS^y liiflsa® 
mat Asyl©hept©ost 
. fia#. . . iayloiieptaose Coao®Mt»ti.aii. ..... 
Mimttg' *.00198 U •OQgQi K »011i. .M 
g»d 0.SO 4»«g 
s».@ Ot'^t !•§.§ 4,i$ 
§.© 0.»,fg l.il 4,ff 
10,Q 0,72 lt4i 4,@1 
IS^O ©:tf§ 1.4i' 4,.Sg 
3©»® 0.f0 l.,3f 
m 
f a'bl« li 
lotatloiii mt Bigesti. of ^livajff 
aai iay3.o4:@xt3?itt 
























f®lO0iti«a of mllmw Aaiylms® lotios ©a ii^l©topta<Js# 
amd Aa^lodextria 
. • • - ^ Ooa<?©ii.t».t4oiif' ISl- • { v )  ^ 
molm X/S 4#.^e«s p®ir min* • 1/r 
tfflyltstopte&s© .OWlig mi •^OOfSi 1C« 
^mm$ 2il .0i5S. 04.6 
Sf 52.© 
aia|-l©a®xti'la Mim @S0 ..©s» 45.0 
*00233 #S0 »QBm 30.4 
- »0OS4.f.-^ . . . .  3 S f .  .  .  . • • ,©gf4 3®-»5 
91 
Ac.tio.E. 
Ts% m mmsMm & poasifel® ai«ahiial.sm tof wM§h tM p®yti« 
aemt. aata Is fm tli© aetios ot amllmry ajajri* 
a»e.» Water tmomhM «aapi© m& aet 
mpifilj ©B the sttbstra%#| s&¥'eml effeeti?-# ©ollisloas b©-> 
tw®®ii emym^ mi damtrntw mlmul^a mm Qmm ia a siaglt 
©aooiiiitsi? siao# tii© ooapMa: is smwomjadtd a solTsat eag.#. 
Is a rtasilli tlie satest-jeat® is el«aT«d s'&mml tim&s 
in & l&mlim€ mm, aat ^sodoets aaoh aa %im di-, tri» aad 
t«tTO*sa0^toirifi0S aire *• ftoa® ist®»i©tla$«3 aoea-
malat® ia t&® u±ceit and mn. M ideatlf£«d on tM paper 
«ilit©«t'Og^siaa* u&tmomhM ©oMltioss,. @itii«3e tii# 
aimbsr of ©ollisisas' i® r€imG®4 or a aiifiller psretatagt of 
%M ©ollisioas ill'® ©ffeoti e aM ©oas@qtt€atl|' initial 
Jfejarolyti© ,pr«^.aets mm 4iffttS-tt ©ttt ©f tM® &^Mm of iafliMjae© 
mt th0 «a3ji»* It s®«s prob Me %h&M m% tmf&forabl® coadi-
tioas onlr ©»® ll,iifeag® is teok©a ia #aoM ©aeonates -aitd 
tom th® mzfrn^^ mtB is a .raatm fashloa an^er tlies© oireua* 
f© ilia3t3cat« tiie rtaotioas ttuder tl»as two .o©iiditi©ii®| 
tm aatioa of saliir®ry m a siagi® aol®#al® Cfijt#) 
shmm. W st^atioa |i7) for tafoya^fele aM #^*iatiea fojp 
•imfaYotall# ©oaditioBS* 
m 
S'-i# M < * • Sg. ^ "*• ^ii- ^ ••' •©» '*' E 
IT it i2f) 
tt •!- 1 §.g • 1 
%« 4' I ^  @*t*l —» St*l • 
i t  
S, • 1 
(SSI 
1 ir®fe»iibl« #.5uilibriiffl l)« ®stafelisli®d betiws^a 
©•assrss-sutostyat® eomfl#E.» tm^ eaafms ami pro-
4tto-|® at all stages -of tk# feaetioa*- ffaat iiafaTO^pabl© 
eoaiitlms is sMftei tcwaris fir«« a©l«©mlta 
tea mm t®a»i»'t»t©4 tm tfee bets m&yXmm {page 103) tsmt it 
Is mly spdotilatiTO fot salifsyf •emflast# If tiiis s-p#.©ala-
tios la ©©ri^eti tli#n tk® r#a$%ioa, w^uli be towards 
tm^ «'azys® aa€. iaitial protaeta.# Es^psriseatal ©bstrmtio'iis' 
ar# ia wit-li this speo^ttlatim* It wouM appear tliat 
tMs tkmm itt w-liioli iiffasioa sad tka eag# eftmt ar© im». 
poi'taiit proe#ss©0 more latsfpjf^ts tk© «xiperimaat'* 
al tiiaa ttm raMc* lijrtrolysi.® tlisoi?|'» 
D* Aetioa of l«ta laylas® 
m aai Jfea.§,^ti. ^.uHitelta 
B«ta .afii'las® aets os ag^laoeoms. sufestrates bj »fli©ifiiig 
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94 
waa attaeteeS fef iJtia asirlas®. mrn^Qm^ lajffsr 
the tt.t»@a«#Jbsri4© wmm Ityjiyolygti t© aaltos© mM t©. 
®ithsi? m@ trisse§toii® m t©tr8sa@©feaiei4«» Isr® ia an-
etter fflttliM of eszyaloalif ifatiieiisiiig mw ©mx-ljolii-dm.te 
eomj^otis^a* flit l-*6 glM-©«lilci mi .suoros® ees'taialiig tri« 
aM i&omM. fe© pr®stat. la aai'lato'e ii* 
g©sti @f til® -©oaplst prodttot obtais«.t by tlis action '©f 
aa&Qgaaa a^lase oa alplia isxtria and appropriat© 00-
tatestrat®# Thm^ sliottli lit aspajfafels frcaa fell# alxtar® fey 
©teoaatograpiiy p^o0s4tt»s* 
.slagMaffiHala ^  
TM h^twmm tli# msr aad %m H©fkins 
s©li©©l,8 oa wiietiiis teta^aayMs© aofeiea p3foo«®4s hj a aingl# 
eiialtt m tiis attXlsl-elialffl, ^mmsB Is atilX ia p£cjgi?«ss, 
Aj^lotoptao's® ©xperiffisats {t4| ..sapp^rtfA tli® siagl© •©•tola 
tMoww siast any-lopeataos® I M iatefaaiiat® tiiat slioaM fe© 
p?®s®at if tk® «aapi« ®«ts fey tli# tlieori' wa0 aot 
oteerTed ia tk® ©sspil^s aixta»* lostf'tr,. m aaaljais ©f m. 
aajloJieptmcsid digest at seferal •stagS'.g- ©f ireactioii toy a nor® 
mmitiw® aaalytlesl .pTOOftiafe - pafsff ©teoeatograpliy,* •iail-
©,at®^ tlis^ pemtasacseiiatiie ma pma%m% la %M aixt-ara* 
Oa fartke-r appXlealioa of Ijotfe t»3.itatiTO aat tittamtitati-r® 
otowatQgraplii^ itn pma&am wan i«fiiiit«l|- estal»»» 
,ilsli«4* fil® aa©mat ®f a]^l®ps.iita©s« in tl»a'« tig®'Sts .reaetoA 
m 
a aaxls«a •c©^»epoadimg to li sol® |»5e®jst tli® total cm* 
hQkr4m%% and at afeoat fW^ fej^dl.|'»la iteg® i&m^ Tabid 1S)» 
Iteitteily %h® a»ottat fiatasaentorii® -saall bat it 
Has a@ir®rtk©l«»8 slgMfieaat.# 1% is mt g:arpi?isiaf tiiat its 
pmsmm mm mt i®ttet©4 W ssjaiitlv® el®etro-
pro0®aii2?® |g.4) ©s^eltllf m tli# aaalysia of 
digtst lij tb« mm mMmt^A at 5# .Ji.|'<ii*c>l|'-
sis st.ag«» 
fafel® m 
m&lm Qmmutmtims ©f saeeMxiSts i& tM' MmQtim miztu.m 
df iBflQfe®pta<5s« @ai .Aajlas# 
Time 
Hiaute# Q:, % Hg 
0 .©194 © 0 , © 
.g,i •ei5i #0012 •000® *0024 
5.0 ^'Qim ,0015 •00S7 •eo®t 
1§ M B f  •C02S • 0065 •oisa 








• • •.03'4i' 
fliat tsiie mm^m is aetiag^ em i^leMftaos© solely by a 
siagl# ©lain pro§#a« is ©liaiaat^t iiBcs a»iylo-» 
pfataes# was p,s6s#at ia tbm mm%lon mixtiff®* fliat aiily 
sttlti-etela. ^mmm » a»4 m) is iJiTOlwt is also 
fi 
ttiaiaalM sine© on ealonlatiag pswdo titoitF mm%m%& 
tm eqmtt&ns {32) and {33} mim %!!«• tata m. fi.fe3L« IS, it. 
«M® tlsdwpsaei' fe©tW0®a tk% tta^ ol>8«irfist aexlffiw 
m&$m%mtlmM of pe&teimmmwtm 
ftet tM %m jmmmBm tm, (SI), 
ffS| aai latl ¥«irt iavelfst Ms i##a 
ditf6:e©iitial tttiatioag* la setting 
th© 41ff«r#atial ©quatioai, k||,,|. sa4 %,| «t» s.,8 
tfeig: vtlooitf tli# 
r«asti0as|, respsotiTOlf, Thm r&t« ©f ©liasgi ef mai 
#f #jl #|t. |a| 
G# * % #11 
- . {*» • *.) 8, 







#" ( )««/ 
.k^t im) 
#.ii, 1 • 
im\ 
mom th® 4ata ia 15 mm. tli© fatt %k&% mxMm eoao©.a» 
tmtioa ©f pemtasae#lia3?14« wm attaimst ia 15 aiatttes,, 'eoa-
»sp6cti'r©l|'* fii# €ial®ttlat«4 mmidmrn. fe^ ©©aetatratioa 
f©f tkis •experiiaiat was •OtSf U &m tm. ©xptylaeatal to1«« 
wa ,0029 !• 
l«ta -ani'las© a.etios om e *oleeiil@ as «iali ap ©lajlo* 
lifpfeaose apptars to proeeet to a g»a.t#3r ©xtsnt by a .singl® 
iliaim 'psmms aad to a leaser hf t&d aaltl-steln pro##ss» 
WQt aol«>0iil«s as Imrgt as asiyl;&i«i:t,ria 'thm mmtim. a.ppmm 
s&iiily toy tli® «liids tlieory• At ao tim® 
Hsvt inte»©41at# protests up t© wM©,Ii woalft b# ®x-
p©<it©4 toy aalti-eMia a#ti©a feeem obaervet i» asylo^txtria-
b«ta mm^lmrn tiessto* 
M t,s,i:s3aiBa ssaalMSM 
stents k ^ f  find \mm lound to M •03i, ».©2©t *6^5 adiT^ 
Itt Bm%lm tbM actios Qf aaflai® ttai®r 
ttafavorBtels. 0oiiditi©iii was ©QEsldtni,# Siaes bsta«#®aylss© 
lU^# »alifaj?r Is a ityirolyti# ©saya® it fteast 
m 
mlm'bl®- that; slailar dffsets. mmM b® ©Issei?w4 fm tkdu 6a-
zjm^* At first %aa|.it©ti¥@ oa the setloa of 
beta BMjl&sm oa ant^iolieptaose at pi lO.S aat 4©® 0» aad &% 
o pH 4»S sad 6§ §•« **6^® ©©adijiet®)!* fli® fTOf®4 
eQifr«et, fii® mmse Ijsta saflase-Ji®pMsfi@eli»M® reao* 
ties i^s tep-«ai©iit m mmtlm «mtiisioas» Ifedtr fa¥©»tt« 
©©ii€,itioas-| ^ 4*S aai 40®' 0*,^ thQ pj?©* 
iaets 0f reaotioa wi^x® msltos# aad ftafietfiosti, Mowever, 
ttttttJ? oEfaToxabM eoaditioas tii© taitlal preitt©ts -wtr# ml* 
tes® tayloptntaos# •f»lil« 16}* In tJi® digest tM 
aiiottat of ©aylepeiita-os# mmmuMtei. la %M iaitial plias# of 
r©a0tioa asifi ml^ mhm its deereag^a dM 
aigaifieaat ass'ttats ©f MylstJ?!©#® Tte% tjJi®' ©nzim® 
is not iaaetlfat&d hf waSmwomhls #oatlti©as mm prowa 
.sine# tii» iu»|rioti#ptaos« was ©©mwi'lti iato 
two aol#.s of »lt0s© amfi ©a# ii6l« aajMti^ios# (fafel© 3.6) • 
fli«- ©ff©0t of ^taetiaa ©omdifioas m the mlmitf of 
Maetioa my h& foast firos -Wie v&laes ia ftM« If# wiiioft 
©•outalas tk# dalm ©f tM .sta»eli*fe«ta -smylas® ©xp©riia«mt*. 
for mmpm&tirm pa:pp0s« %M wlisetty is expressei ia laalts 
©f 'tiizjm© aetJlfitf' per ailligrwi of tri@4 ©asya# i^r®pa»-
tioas* It is aGt«i fm #xaapl© tliat tJie fiiXo®it|- at pS #«§ 
is m that at pi 10.5 
m 
falJi® m 
Molar ooaoeatsGtioas ot saoelmrides 
in a l#aetioa Mixtijr© of isfloMptaos© and 




1 , 0^ 0.0303 # © 0 
g,S 0# 03^31 0.0016 ©•.*0021 ©.•0070 
m 0#C^63 0.0037 Mm§ 0.0164 
40 0.0069 0.0057 0.0210 0.0514 
so 0 0 0.0331 0*0703 
m © 0.0375 0 0 0 
1*0 0.0204 o.oof® .©•ooa 0»0l3f 
g..i 0.0180 0.0125 0.0059 0*0Sff 
i.,0 0.0128 0.0314S 0.0100 •©.fOSiS 
10 0.0056 0.0135 0.0164 0,Q4i0 
go 0.0019 0.0069 0.OS50 0.0651 
so §• 0 0..«.0 0#0fa3 
1§0' 
If 
l#ta©i.ag mw&s of Beta Sixturts 
at Mif&mnt mmtion QoMitiom 
.0546 1 
Seactioa •velociti' 06(304)11 
. ©'©nditioag •, , unita . . Tia@ . titer . Malt^s® 
IP t®ap. c» p®3r mg-t. mlaates als# iigs# 
4*i #6 1000 1,0 i*m @-#0 
•XOi© t*40 3.7,0 
ao.#o 31,® 
• • 40.» •' •  • '  BB.m - '  • • S1...8' • - • • 
!#»$ m so. !•§ l.f 
10.0 4«4 
nM 5m 
40.0 • • - i,ii ' •  ^ l©.!' •  ^ • 
4.S 65 194 1«0 18.S0 m*u 
10*« 34»i5 
30.0 ^ m- *»• 
40.0 m. 
' • • •  
4:,S S %m %»& Mm 4*4 
10.0 lo.ss 1S.*5 
20.0 54,7 
40.0 • • gt.» ' • • • iS:,4 
3L01 
m igail- M Mm iglaiii.. 
afflaltf at ifi of 4».5,. aai I0«3 
w©r« Aitexminat as 4®serib#i is tJfet txperlatatal sectloa# 
ffei amlytieal iateare ali0»a. ia f&M.m IS* ffe© saxmiia irih« 
.f%) #«mstaaig mm 
faiil# m 
Maitost eoae^iitrations ia j|ia|'loli«pte©.s«*Btta Iffiylaa# 
Digests of Ts.rying fl 
laqfloMptaos# 
Concsntratioas 
M X XOF 
. - .Mga- of 1 
S aiimtes 
altos® per. 8 
5 minute g 
im 4#§ i.a E*@ 
4,.i la ,2.»5 •K 
s»3.i 4.§ 1#S 3»S 4.$ 
6.92 4.i i.l 8..S §•0 
1.73 S#Cl a,t.g 
i#'4i i.s 4#3. •*# 
5.1® f.® 2.6 S.Q 
6*si t,® i-.3 ®.g 
x.,m 10.S 1.4 2.5 
z»m l0*3 l,«.i S»i * 
S«ii IM 3.«i :«!* 
• W*B ' s»i s«# 7 *i 
im 
•as prtvionslF aai tiie m tt# l/r 
axi0 of -tilt st»'S#it lias m plstllag l/r 
3/s wlm#i If. ffet- sfflaity mmtesM^ th® m&ip*-
Yrnlmitlm of m%& Action on Asjioli^ptaoBt 
fari-iag Pl conditions 
substrate Velooity (v) 
. ^ Q<3TO@ntratiOE» |a| ags-*- 1mltos® 
pH MX 10^ l/i per M mitg ..l/ir 
1.73 sm .485 g*06 
MM Bit© .68t 1*« 
5.19 Itat ,,ffi l,gi 
6.92 1450 .900 1,11 
7*0 1.73 1770 .785 l.Bf 
g..4i' iito 1*10 o»il 
S.lt 1950 1.32 C|..,7# 
• ^ 
10*B 1*7.S i7ft .i4§ . i.a3 
3.« 2890 .010 , 1»,8# 
S,li 1*0© 1*©0 
i.9a _ 1«® i*5S 0«$i 
im 
wmnl ©f tlii M ve.l«*«€ ®f 
f »©• and M..i,i am 4*'© x #,4 x X$^ tat ItB « fli« 
4««r®as« is affinity @©a«tamts m% pi 4.0 ant fl wa# 
mly S 1/E mM ami a«e«attt fm mlf m -amlX fi»®tim 
%h® &ittm%m9 M ir®loeiti«e md®,r %h& tw# ©^ati* 
tioas# Qai't© olee-|elr, etkmr- Rotors mm aia# to® e«sid®r«a.* 
^•asQuiag fey e»iog|' frm rss-aits @f %lsi saiiTajpy asiji* 
as« it Mmmei probafel# tfaat aetiTity ©f t4t.» ©m--
zfsi# :sttl»st3»t@ #ospa.«x «ffifg*©3eaM« mm i#* 
©,i?fa.s«t# Siiaef velocity *a» fia tli® toaplgx, 
tiie feloeitf. -iiafavoraMt ©©atitiew mmM tJiirefor® b® . 
a«ei»«a.s®t:* ?s«iisiia3?r ««!:, fey m»m 1^3.1 
rmXmitf mtm at wrj Migh, substrat# ooa9«at»%ioa« iaii# 
eatti t^t tit aetiTitf ©f t&« wa» d«* 
0r6as«4 at pH 10»3« 
MMMM m milaa 
•f&e affiaitj eoasteats of B«ta mrnyXaB^ mA rnay^omxtrinp 
B &sA mXtmm smhatm^m mm S#.f x, io 4»© i: 
iO® as€ S#i. X 10^ at 4©^ #« aim 4.5, ffc© aiiyleisxtjria 
data mmt&imi. is i© &afi SI ms mei to t^epaa?# 
Ilga» §0 fto €igs©®i®tioii teasttttt sfii^ la tttr% t^« 
aff laity ©aistaat wag #Tai«at#4 tstm eqmUm $.$ md fig*i.r» 
S» fli« «yloli«ptao0® ant iata &m 'bsta rte©:!-### ia 
a prffioas seotioa. 
im 
M§ 
MMmim of B#ta vXx^m^B 
substrate 
0©ii©eat»ti©a ^ ^, 
M X 10"^  
ms* 
5iO mla 
of laltos®. per Bl 

















• ' ^ le*®4 • • 
Table 21 
©f Afttloa of mtrn A&fl&m m 
¥@locity 
0©a©«atratifss. {S) - • mg&* mlt&e% 
M X X# 3/a ^ p®g Maate X/W 
um fm^ *mn g»oi 
BM •«oi itm 
S*fO $Xm S%M 1»45 
5.M X8ft I.*3t 
6000 8000 
Fig. 6. The Telocity of action of teta. amylase at varying concentra­
tions of amylodertpin. 
•2«.©® 
It is tMa"! -ttatsar oftJaw oontitioiis 
«a fs,2pat mlmuM 4©.®mA« -&m aolttalar ©iiaia &m*» 
pl9t&lw • it 'mttmrn tteia*.- A®.e.©f>tiag t® Km^e 
144). a'fegsae® .la%ewi4.iat« adisem.!®® ia iite mflsi&m 
€ig«it8 ,ig tit,® i^'Salt mf a prefer®mMa.|. Myteolfsl# of 
sliojet Aala -melmrnXm*. Smeli diffttea®#®- la liftolfsis 
sk#aM 'M Ja tlit .effiaitr emsfesfes ef th» ©mm^ 
tm rmtmm 0ii%8tta.t® ae>l@««l©,g.f. lewewi'p HepMas aaa 
a"©lla«k. f4a| faiMt ©tetaia. a gigaifleast mtt'mmm for 
tto- a.fflaiti' a^ssteats ©f tMt f» «jiyl©4«xt2rtii 'aafi. 
€fflfl0i«.« fm- tki® rsfeftas tli®r &Xl &t argn* 
.ffl®ata a siagle-eMsiitt t&ioiy ant @laiis«4 tliat i«ta eayl-' 
em aeti^a ms ®xplaia«t tli.« aaltl-oMin ttooi?y« 
fli» kiaetle iy asi l»r M^pkim aa4 
wmm &mii.mt&S, witti :aiiiylos0 ittfe8t.3eates &a4 tia©«rtaiat^i©s 
wmM to f3?« liait«4 -of aaflose and 
fum tto' approxiiaate laol^ewXer wsi^t Tain®®. &f ttit aayjlosea.# 
WMa affialtf mmtmt» mm d®t©xmi»t fot ©mpetrnds &f 
pmm& mmtitMmf salt^s©, mM MjloiextriHi 
%to. stitostantiatei nelths® »»«« mm Mopki&§* ©oaljea* 
In tli« rang# d-g %.© §,,, the ©onataata d«»' 
6y#a.B®t wim 4»t^#aai.at aolo@tt'ls» fb»--
tftjrtolatietts fstm tli® mmultM -0t aayles® «x|»yim«a:ts to 2.©w 
mol6«alai?' toapommto a»« ©btio-ttsly si*]e€»a«©tt@# 
torn, timi sk&fit aele^'ulta art pr«f@reatial li|rdrol7z«d 
107 
is twstioastt® aaa tJiei- ia empiie 
is iffip08@l"bl« siaii# %k«te .py#»«s©# mB S0t 4«1;«©te4 
hf #toamtograpliy procedures. 
tto,fs@ oljs0ip¥atioii® mmM s^m iawtlitat# %M 
iteia psmms^ ftsit ef interpretstioa® of tli® aiiigl© 
#Mi». pmmBa* kmmBT, &ppsars t© »©» ad©» 
©f .astiea #f btta aaylast# 'it li 
t^alsatiTflj it^geatet ttot ©ajsjrme etts fey niia## oliaim 
pmmm hmmm% %m mm& of gltt^usitl© Wum is 
utilistd t© mlnMiu «»^at att4 aatoetrat® ia @ri©a%«4 
posit ioms* ftui mt mml% I* a eeaplete liyiroiyeie ©f ©m# 
ii©3.®.©ate?' ©Mia ter ®- Wm ^ etoia .rtastioa before "fell# ea* 
Zfm aaS subsfe^al® ftiss©#4at&» fM» sttgg®sli©a Is attra®* 
%im mkm i% Is i?di»a%#»4 'tli-at in ms4'VtZ&S' tismm 0-ngymm 
apfe&t to »spoi»ible .for tii® mm§mim &f 
mnm& i.ato aeeliaaieal 
loi 
fl* GOWKISIOiS 
X* flie separatioa of it^ylss iijaiag 
difftrtntial preoipitssts ssA iiffsr#iiMsl Ie 
wat^t aii4 e©^ a-»^o^aol is 
©kro*t$gmiii|' p»®sto®s hm& b®«m 4eir#io|je€ 
fof the qmatltatlfs 8,»3.|'sis ©f atxtorts ©f lia©6ir aad 
©yelie «©©&6r44#.@.# 
3» Mseggaafl !»«. %mM shmm %& Mm a 
gla§0sl&Moii ftetion im wMitli %bM 'i'Xfliafiita'ba.# gltwose r@si* 
daes ai*® y^iistribatti aa©i^. iiiieaj« aM sa@«.iiarii##» 
Sagfui® atxtar'#« of XiBisar 9mhs%m%m &pisf©a#to€ a ,stat# of 
aynaiiii a at ttm tycli# de-ntria aat limeajp 
aaee&ariaes Cfta.i sliPwa t© !» p:re#«ii,t,# 
eoastaats tm reao-tioiis i& tli« fdr«iti©a of 
of©Me alpte,. l®ta, aad gai»a 4«t;i?iii at# t«l, x 5.»6. x 
iO*®- ©ad 3.§ X ,10"^, . 
4« Sftlitary ami^las© asts if ny^roiyalag .stf©»l llnlc* 
ages of the sttlistrat# ia a le«ll2®4 area %M mzfm. 
ittfestra^g ffi9i«;§al®s. 4iss®0iat# fey 
5f fli® afflsitr eoadlaats ©f te'&a aajiase for sub-
sttat®# SI?'® 4®fsiitsiit, oa pH aii4 ©a %tm moleeui&jp sis# of 
sabstpat®.# 
6» 'Met ©sir tlie rat© ala# tM aatar® aai -mo'ttats of 
iateasdimt# prettiets i» smytej# | alpha aai. h®%&} a^sfeloa ar© 
im 
hf ©©sditioas# ijaltial pj?oto©ts -of 
til# aetioa '&f btta esylas# on saylotoptaes-# at ^ 4*5 sat 
40^ 0« «?# *ltos© ami ®ajlotrioee» w,i at pi i§«5 and 40® 
0,# %imf a» Sttft amjlopeiitaos##, la tli©' 
stages .of •salli'as'i' a^lfia© a©tiiig at f»§ 4©® e. %M 
oaly sigalfieaat irtein-etimt# pi'^iaet# ©f Im ffi©:i©®al« 
mm salt©®®,. a^l©%rtos« ant •aiayMtet.^aos© whil® &% 
|8 1©#3 and e# til# w^olt ariray ©f Itaeaip teylolXigo-
Bm&k&TiMB ar# present. 
f. It ii sttggestet ttet Mta apyJlas® s©ts the- singl® 
©tola pesetas Mmms^. th% ®f tli# glae-oaiil^ %mm mn 
fe© t© aaifttata emziae sat .8mfest.^&t:0 la ei»i#ii,teA 
^oslti»s» 
3LJ..0 
VII. %33m&wm. QiTm 
i.* llfia, B* B#| and Caldwell, U* L* furtlier studies of 
til® notion of peacreatie asylaaa!; Bxteat of 
H^dsoiysis Of starsn#j*. M» QMA* soe.. zo,. 
2S34-ES3S (1848). 
S# llfia. H# B#> aM Caldwell, K* L* MrtMT .stttiies of 
ill® action of paii©3?@ati« mnylm^i a tiffej-dBtia-' 
tioa of tiie pro^iAOts of th.© tiytrol^rsig of petat# 
stairoh aiid of a llaeej? freetioa of oora itajr®fe., 
I.* la* fislsB* aai»» 21» iss-isi 11949)« 
iviaeri^giiapipoi s», and S©strlii| s«' Tli© aieMai'M of 
poXjmmh&xim prodttatioa from stieyos®# lioftfaom* 
Z*, MT 16?-1^2 C194S), 
4# Btrafeldj P#, aM ?iiM, M» sur les easfa®# aaylo*^ 
lytltu®» ?* Comparison l^aotioa ©aaimatl^ii© 
d*alplia ami-lasQs d« difarsa proTsaaa©#s» WQlt* 
Chia. .A.<^ta^ a# 1423-1427 (IMS), 
§•« l0,3paf©ld, P«, aad A« Xs©pliospM©y2rlaa®# 
K^ttirQ y IS^y 29f-at8 (1948) • 
6* isfisfeia, P., aiii'M©ii.t®»diaa| A# Sur 1®®' eiis|ias0' 
iiaylolytitae's.' ¥1. Ii • isophostiiox'jles® • Helir* 
Qhim. Afites- Jitf 17S4-173S |194S)# 
f,« B«raf®M> p», and M#tttaa®diaii,, A» So* l«s amywa 
ajayioljtiqttest ¥11 • L'isoplios|3lior;^laa6et M 
foiwljlao.' d® 'polysaeQliaridaB ramifies. BsJLi:* 
iaSft* Sk$ 1^35-1739 
a» itmfeld, ?•, staabi A», sad fiseli@r, S# Stt® l#s 
enz^iass aKiylolytiq^ies # 22« proprie^®® 4e li*tl|)ha 
aaylas# d® saliT© liuwilii® arletalHsde# Srix*-
QUiffl. iaS&i 5i» gl6S-2l7a 
§• Berafeld, P«, aBd stuider-Peciia, H. ie©lieroli®« Mm 
l*aiaidon» SKf# to degradation d© !• any loss pay 
l«alplia-affifiase» Helir> Chia*, Ae:.ta.f 30. lQt5-lfOS 
cm?). 
ifi# Brewn, 1« and Millar, J* Ht Maitodextriai; its' 
oxidution products and eonstittttioa# §M§&* 
am*, Ifi, 286-^oa caast). 
3.1,* isfewa* H. f •, and MqttIb,  a« H. ThQ of w» 
ligeli, and its r#latiaa to soiubl© £» Qham. ^ SS# 44f-4ei CiSB®)# 
lg':« 0&Mw6ll, M» I», aai Adams,, M* ^ Aad®if®©a.| 
1# lEzjaes aad ttolr rol© la ^lieat teoliiiol©g|'». 
f* 03-88 • Hew York I laterseieiics paMislisPs, Ine * t4S« 
M* Qiiargatf, 1#, Ls^ia©! 0» aaa G3?e©a, C* fou 
til© a«sioiistratioa bj 0lir<mat»ogi?apliy of aitrog«aeotis 
lipid® ooEiBtittt#ats, salfur asiao aaids., 
and radaoiag &umra*. £* SiSl* filSSei 2SM* (1948), 
14# $i6wlaiit» f* G*f &m Kerr, H« ?f« fli« action ©f 
afiijlas© oa oorE amylose# Qereal jSMBas 
139 (1948)* 
33« 0O3fi, a« T»t aM Cori, 0« .?• fM kinetios of tli© 
©azyaati© sjatlie«is' of g-2jeog;6E'frG® glttoo»®.*l-
pliospliat©. J, Biol. Stoe, ja|, ?33-.?S« Clt40|. 
li* Omit C* ?•# Corij G. Tt> aa4 S3?©@ii, 1* " Ofjstaliia® 
mumle T)hosplaorylas© III# Siiieti«s. J.# llol* 
m» 39.55 C1945). 
1?# Wley, F# ?•, aaa Hixon, B# M# 'letttsiag' 'pi^sy ©f • • 
st&robos aM aextriES# IM», .laa.* ^sa«» Aaal* M». 
616-617 (1941). •' • 
•IS.* fieoiieri 1* H#t ^ad BeraftMi P#, sor las «az|ws ©aflo-
lyti^U6s# ?II2* •I,%l|®a-8iiylaa6 fie'paadrsas 4@ 
poi?© orlstallia#®, Hely. jQtis* Aeta. 31. 18S1» 
1039 C1948), 
!§• fis0lier, l» H*t an^ BsrafeM# ?* lea, mz^m» 
amyl©lytiq«iea. IX* steMlit® ©t d®sa«ti?all.oa' 
l*alpte a..:|^laa« d« immmm 4® pore, mivm gfalm. 
i&S&, Ii» 1839-1844 11948). 
SO* »«®isaa,, a*,: a»t Hoplcins, S* H* Tii« ns^liiaaim of 
dlsgratatiOB of star©li W amjlas#®. !»• of 
til© ©arly flasion p»aiieta* MasMa* M» 
44S.440 |l®3i), 
31* frenelit D»t aad Kaapp# D* W* itaes, low* laformatioa 
OE aotion of fceta aiaylast on aajlodextrlii* (Bei-
¥ate eoiaciuiiicQtion)« 1950* 
2M 
Ei» Dt, Levin©, L., an4 MZOTt 1» Stttdles oa 
til© soliardiager dextrias., ii.- preparatiom' «a4' 
properties of asyloiieptaos®# Jl» ig# fiheaA 
71t 356-358 (1949)# 
B3* |l?6Eali, !)•, LeTia®, M* I,#, paziir, a"# I.» sat'Wrfeerg, !• 
StMies oa the seiiar41fl;:«r dsxtrlaa# !• Si@ 
prep-uratioE aM solubility cliamcstBristies'Of• alplia, 
beta arid g«uiima d©xtTia»« Z* iffl* 52ts 
S53-356 (1949). 
24# freaeli, D», tmim^ M# L*, mznXf 1»| imi' 
S» sttadies on th& sekaraiager dextrins# Ifm 
Action of BOjWm • beta Miylase on aEyloiieptao®-®* 
£• M- S^M* SM»f lf4§-l?4S tliSi):., 
gSt f3?®a©li| D*, a.M Euadl®, B# i» fli@ aoleciala? ii»lg|it'$ of 
Seiiardiager alplia aM beta'dtxtrias# x# jm, oMa. 
8Q0»y M» 16§1-1S53 CX94g)» 
26# »«ii<l6nb6rs, Kt, Blomq.uist, a», gwald, aai soff, !:• 
H|fdyoljae u.ad lo®tolyse d«r'Starl;© imd ddjp ~ ' 
mh&ming^r»mx%Tlm* 125a-12ff |l93e)» 
2?« fir«a.,a®iiberg, E*, aM Oa^suaer, F. Di« I©astitati«ja (l« 
Sdliardinger Desctria© alpMi b®ta gmm.* 
lj|» Cli48)» 
18« lr®ai®ab©yg, K., ana f3rl«4ri©lit S* M$tiijli@s»t® fl-i-
and l^tjmsaoeliwrMii • fttts • cellulose imd Stayte* 
liatiyfias.e.na,Q]^aft6Qf ig, 1114 (1950) •_ 
Ei* freadenbergi r., iriMrioli, i:#, amt Ittiaim, X* Sb#!? 
Oellwlos® ttM st&fke. 41m* €1-62 f1931J. 
3'©# »«tt4®iiberg, K., and,. Jacob!, R. 1lb#t mh&minm.x 
Mzttim um Starico# isfle# ..iM.jr. (liSi)... 
!!• »@ud«ab0rg, E*, Euiin, Barr, ff»( lols-,, F*, aM' 
St#iiib«iffli» G# Dia t#r i»©lysaeeteirltii.# 
IS0X'» 1510-1530 (1930) . 
'frsMenbex-g, S., aat Meyer-Delius, M# 
SGliarainger-Dsxtriae ans stlrk©. MX* 
1600 (1938). • 
3^4 B?tttdsaberg, K*, pianlc^iiliorRi S., aM Kaautberi S» 
seliardiiie#r* s dsntrliis derived from staroii,# 
mA X&m&ix* *^31*755 (it4?). 
lis 
M* Br«ud«a1)@rg. Plankeabom, l«, aaS jfeattlNS','H, • feer 
SoliaMing@rs Derfc»la® aus stirkt# M&»$. ^58* 1-1© 
(1947), 
S5«. G«o^g«®, L» W., Miller, X. L., and Woli'raa, M. L« fli® 
orjstallia© ootaaeetate' of 6-alpM-.D-gltt«opjrraao-
sido-b©ta»i>«-gluoos®« ia# cii^« IE#. 
(1947) • 
36..# Iftl®, ?r» S», and Hmwlias, !.• 0# ftoi aiaylase of .lagilliia 
aaoftgana. Paper j^reseatet at tfe® S5th a3as«6l meet-
lag of til® i^erlean issoeiatioa of Oareal 01j«jiists. 
OMoago, 111. May 16-191 IfSO. 
Sf.* Haaesj 0* S» Tto action of m^lmBa in ayalatioa t© tii<i 
structure of stt.rcii and its metaboliam in tli® pleat. 
mrtB If.fll. Mm Thrtologlat M» ias-as9 (1©87)* 
i8,. Has«'a,| t. s# fii® l)r®aMom as4 syatliesig of sMmh 
fros giueos«-l*pliosphat@' eatalystd hf putat©' 
pHoephorylas#*' -MZ* LSMm* Jttlii 
mMU (1940). 
St# MmmSf 0* S«» aM Mas&ell, 1* J# fli« inflttsa^ii of ' 
iiyarogen-loa ooaccmtrtitioa tipm tto ©tttiliteiw ' 
Stat© la pliospliorylas® systaas# Hiociliea* 1*, M* 
76-79 (1942)/ 
4©# Sito#p !• 3'*$ md Haailtoai s. !• Baotarlal syntliesis 
o: 
I 
f an aiaylop®otl»-ilto polyaaeeliarid# firoa smoros®* 
• Biol,. Chm.. UBf 777-778 (1946). 
l#far9, 1% J"., and Haailtoa, I). M» Coaveraion of su­
crose to polysaccharidss of the stai'oii-glycogeia 
©lass by Bisfiieria from th& £»•. SSt 
lf7*t©8 (1948). 
4S. Hopkins# S# H#, 'sat' lotion ©f b®t& lyaylaiit 
oa; aiaylos#* ll.4^ f55»95S {li4fj» 
4i« Soplcias, H. H.i lalinek, B,* aai Sarrl»ii| ' ' ' ' ^ ' 
AotloE'of'beta eiayia..# m potato ^aiiylos®. Moohaa.. 
I*f Mm (It-^). 
44. a»* ilotion of beta taylas© oa e®ylo,s@» Ma tare. 
\li4^ 757-759 (1949). 
us 
4§« Klin©,! G. M«# s. f# istiaatioa of altos® 
sogars l>y titrating witk • stanMri i©diil« a.at 
alkali# 1M.» as* MM&** Ami# i.,|, 413*41S 
{1930}• 
4i» toapp, B. M.» Quantitativ® aspects of mltaa® aotioa* 
Unpmfelisiisd M»S» tli©sii» JtMi, Iesa» Iowa Stat# 
College Library# 1949,#. 
4f» X6#M.0r, !.» H» fli® preparatiott 8s4 properbies'or 
ori-stalllB© IS-dextrin. MM,* Ml** 
U f .  196-SOS 11949), " • 
«• K0W..0i?»HollaM®r, I,* 6t>«r kryttailisisytss irytlir'©* 
asxtria. z* MmMk* MMf Mf'-asi Clti4), 
49.* Kal®.! W« fiber die Kinstik des i.bbaues hocIm©l$&ttlar«r 
m£l», 1503-1509 (1950)» 
50. 'laiiii, W# BmBSrkmg «ar Elaetik der Spaltmug 
B«lirglis4rig#jr"»tt«at a# .,:-:,^yaik» lUt# 
.iSS^373 |1S«U «<«««».» «««f 
SI#. iMfim; M» !>• JAmBT and of olio ai/iylooligosae#terid#s 
«ii4 tiieir relatioBsMp to tia© astyloljti® eausjmes# 
irapublished Pli^D* fliesls. Aiaes, Iowa, Iota Stat® 
eollag® l.lteari'# 194f» 
5g.# l^ » I.#, foster, 3"» f», and Hiaoa, H» M* 
structure of dextrina isolated from cora sirtip# 
It affi* SlfflS* aas.»t Mf S331-233? U94g|* 
SS», M#Cll3ttalianj W* S», fildea, 1, B., aad Hudson, 8» -S# 
il study of til© products obtalasd fro® stareM 
tk® action ef the' amylase ©f BaQillua MMJEMi,# 
£* m* saae, si39»g1SlmE|; 
S4« ley«r, K* H«» Buotort, F#, and flsolier^ B* I„« sai? i®» 
enayiasa ecijlolytiquss. IIIX* sur la 
faotion d® l*empois' d'amidoa par l^alpto aaylasii 
iiuiaaine. Helv* C^iia. Acta. 33. 207-21© {1950)* 
51.»., K* H*, flsolier. S, H., aad Mzis£eM^  P# s«r 1©«. 
enzyaes amylolytit^e# I» I,*iaol©iaent da' l*alpto. 
aiaylasd d« paaor#®..®-.* g®ly.< Aota,^  ,50y 04*-?8 
1194? I • 
0 I o m 
m H 





© m- •» 
* Vk tS 0> « 
^ ® 
* 45 m 










ifflf • • 
as aJ 
to Pkm H Hi SCJ SS w-
i  Hl» 
• ICJ A, « 
•»o ^ 
••cs <H •• H 43 «i © £5 H • Mm-0/ 
si^ ss fiH € ©H Sj W ^ ^  
•CJ ffl 
•H[ fi " 53 N f 
^ O Ik! 
® * 
14 g > © O -H 
•S? 'H H O 43 OS E5 Sv 5J T< ^ 
© V» "d 
•: »ig< 









ii^a 0 m m mm -1# ® to 
«tS -XirH 
« • m sj H © I S5 C3 
• .s3 lO 







t 02 H H 
t;^H 
« d •wt 
N -P 
Er © H 
• M CO © r. 3 ^  cj CD o 
•.pi © ij 
es sj B 
=. ^  
s © SiSH ^ H <q t# O CO d c-
•+> ca H 
• 63 H I 
f4 >•{> 
• ©H £S 
.s4 O H +5 N 






I S Ko «m H ^  *4 # 
^ifS R O SJ E*-' «« 
«. »?3 »sf» 
^ OS 
sa ® I © 3 O gl © cs'i# 
«»© Pi-H 03 4J 4> «5J 
Ssl§ 
& 




^ i s  m m 
«H 
h i O • 10 Q ^ 
^ f ®o» H H ® Jh-P & a {3H 
^ § i^IN 
m oa> !>» O 
o ^ cS >4 a> 
.•H OO 
































K*g and AMborg, K* Uber ar®nsd«x;ti>iae mt 
Stai-k©* XIII. spozlfitat MiyMsm mA 
Produfcte ikrer ?:irkimg« BlQetem* 2.** 234» ^22.S*Sgi 
{1942). 
S®# ®r2?toa0k| E^f ant telssaer, S, tbeir 4i© iiydroljrss voa 
Maltohexaose und die dal)ei entsteksndea rrociuict©, 
wadtelioh dU laltotrios®# MimzAt 
fiSSiL* V iZJt# Ifo# ISg 1«»h8 (1944)# 
if* l^lb&olc. K*, aM Myoaadtr, a* ilber Orenzdextriae mni 
Starke • Xf • i»xtriBfiaur©ii' uM' ihr©' spalt ting 
diirsii 4i© Hayiose# MmMm* SH* 334-241 
11948)• 
70* iag@li, w* Beitrag© zm mMt&a Kenatnifs d©r 
StartogTttppe• Ann*, l?g^ gl8-Sg? (1874)# 
71, Itwton, J. M*, aad Na^lor, H* M* soj^beaa aiuflas#, %• 
Til® concentration and oharaotsriz&tloa of sofljeaa 
8^l8.s@» SfiSS^ jBtoa* I 71-7Q |lt39) » 
fZ* i"©rfeerg, S* Purifioiitioa ana eliaraoterizatioa of 
laaqei-aqa aiaylas©* Uaputlislidd PiuD« flidsia* iiaes, 
lorn, Iowa Stt'te College I^lbrarj, lt49# 
?S. lesMrg, S., and Frsnch, D. n-tualos on the schar41ag©r 
dextrins# III* Hediitribution »Q-..'tioa"of 
maQSiMs acjylase.# Z* Aa* Stea* SSS.# i 120S-
isoi (1950). 
f4,„; ©l^»»soa|'S* fli© two ocmp?}B©EtJB' of salt 
Sm* ISJfe* fiStisMtof M* MQ*' ft 1-
©lilsson, E. Uber die beid©a Korapoaenten dsr Mal7,diastas© 
besoadera inlt Ewaksiolit atif di@ Mutarotatioa d«r" 
b«i der Hydrol|-s® • d©r St»rk@ ge1>iia®t«a I^roAu&t## 
2# fitea*# m, mm). 
f$M 5tt@nblaa, B., and Myrbaclc, K«, Uber arenzdearbrin© aad 
staple©. IX# j-*Tiiaar® spaitaag der- starto' dureli' di® 
DexbriaogenajBii'lase d«s Maizes* Biocheia. 5122.* 
123»isa C1S41),, 
ff-* Irtsablad, B#, aad E» AiajlaaewirteBg amf 
oxydisrt© stark®# Bimhm, S07> lgf»131 (1941), 
m 
?§« fasar, H»t and ixmokf 5# fto ©f aayle-
t«;stria ly sa2.imsf aad beta aaylas@« |uapablisli#4 
mmmoh), le»a AgT* Bxp# ststioiii Am®®, Iowa. 
194? • 
ft# faaa?i H», md WT^rnhf B* E®toiai p&mms aM 
AQl^mlaT 3ia« of stayeli oltgmm^hus%M»» fo fc« 
sttteitted for pmMieatioa Ib Aml^ Qliea* ^  If5##.. 
S0A latiiTi H#t l^eaeli, B#» aaS Bmpp, |)« '!• Msofemla® 
of saliwrj aciiriassi aebioa# imper prsseattd at 
til© sixtF*»a««oad smsim of lom /ioadesy of 
S©iea@## Iowa Citr, Zowm# April SI and 2S, IfS©, 
©1« B?r%©rg 1», MoCi0sfc®F# 0* S*t aaS i# ®ie 
fa^altatlire ipormlatiag ibaeterla proatieing gas 
tmm laetosa# jJ# ..aaat,,. Ss {1937}# 
it# aiagslieiffi, H« Abteii ttad laffeati 
Mm* m» soo8-3o3a (issej. 
ii* ^iagslieiit, H* aad Coldstsin^ x* zm Otoakteri^ieraag 
der Pol|Biiylos©a# S^«* S§l$ 1520»1§26 fltSS). 
•§#• S«a©o» M#f aaa Usaeiit K*^ frlgaeotorM pri pas*' 
kireantiSai aisilelizi ©sityoamilaz* .Biill.* sm..» 
J B M & »  & S . *  J l t o S 3 S X « i  l i  i W M ) m  
ig» <lle Bilduag teystallislsrteif 
i©s«ag ai«lit reittzlerenti©^ Korper 
fpolyeaoolisrid®) toa starte Smwli aiteoMell# 
'ZMQ,%Tm Baktm iSSMiSSS*! 3;iS2,.r 98» 
ICS flfO^I# 
ii# so&astiageri F# BlMtisg krystalllsie^ter K>lyaBS6liaride 
fDextria®! m& Stsrkekl^iatsr diixoli Sitoobttt# 
Se^K* SiMllSfi&ew SSS,# i^-19f (is 11). 
if, S0lio©li, f* J« fli® Fimstioaatioa of stereli» jjn 
Pigamnj^ W» W*t aM wolf^oa, M« !.•» Mt# is 
CarfeoliJur&t8 ei»a«, vol# 1^ p» 247f»g77» i«w XO^IE# 
loadftfflio PWM-
m $ f ^ 
1945. 
ii» SteMma, H* 0## eM P, ?l# Oa tli® products of 
tlas aotioa of oortsia ajaylasea upon soluble stareii, 
witii speelaj. to titd foam&tioa of glu«» 
oosn# j£» ia* Stea* SQa.«, X, lSf7«lB0S (19IS) * 
Si» sagliiaira, M», aefi Wolfraa, K. i# laltetMos# mat 
it® e^ystailia® iseta'»|>Miid©#aa«st»t«# j» m... 
swa*sm»iili W5?-.S30S (lf49)\ 
f©» lu Studies oa tti® struGtar® ©f pol|^<» 
mmbtjtimu* IT« Stls^tioa ot tli©'ioaiiis oolor to 
8tril0tur«« £• .Blol« W.Zf 8SS-a57 (1948^. 
ti» .iPsaaoBsi hu Amf aM O03?ig G* f# gttMi®s oa WM atra®-
t«» Of pol7s®0«il»riS©8« Hit Rel&tioaabip of 
ftoatur® to eetlTOtioa of piiosplioryias®## 
SSl* iillt 815-824 
fg^ fftmber, H*, oai a@ia@r, l, s* A mst&od for tli« i#» 
ttmiEutioa ot jaoaosaeoterides ia th& present# of 
aisaeoi»rM®i ana, its appliaatioa to blood 
analysis* BIQI^ a4t-ES5 (1930) » 
ti« fS.I,i#a,| 1# B*t M«#, li»t 4a€' 0»' §,•' ^ |i&a-©f m# wisse ef MJjag^e^sas* J«* 
m* filtsa^ t#- ,i#| mat f# g#. s©a¥s»i0a ©f 
steA erystallitt# €@mttiBS ^ tls aetlsa #f a 
mw ^ typt' ©f aayls*#- 'si^atsft £i?« stltttife# ©f • 
.iMea* SM* i S^I 
90S ^X9S9)« 
t5« fS.ld«m;|. 1#, tttisoat §.» s» »epim%i©s: aai' • ' 
^sftstiss af til® fafl&sts: ^m€mwi, hf M^lllftii 
m&mrmM. ^n& Mslllaa M* tt£l«t ilt 
/ / ft:* f«rieai, A» M*, &M Momo4| a". Stir la mmmitillt®: m 
la reaetloa «at»ljrs®@ pas? l»i^l»altas«* ccmBt* 
-m4»f sa» ^le-l'SO 119491# 
f?.#^ #*• M« • wm M tmmsiQmeiMlm'6,9 la m 
i M f  m$^m ^  •  • •  
ti« imMsetoiat-toitg, 1», eat l«i®ii®i, %t* ' i3fys:taiiisi#3Pt« 
Hexrnos# aas stairte. 'nbMiol* Ssa»# SSt {ltS4|* 
if# C», and fisellus*. A*,,^ • * sttty stmreM 
fiiospiiorrlftse potato. E«l,* HtSSial* 
aasl*f ISA* So* It, l-ss {1I«|« 
-Y 












I i # <» 







« m I I 
#-
1 © >*4 
^49 
• <a * 
a n § 
I i 
I 
a # 
i S 
